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Teacker Training in Inquiry by a Performance Contractor:
A Unique Experiment in Jacksonville, Florida

by
Alan R. Herrin
Marlene Mitchell

Marvin D. Patterson
Leonard M. Weissman

Summary

A research team from the Behavioral Sciences Center of Nova Univer-
sity undertook a study of several unique aspects of the inservice
éeacher tfaining pfogram connected with Project IMPACT in Jacksonville,
Florida. This study investigated features of Project IMPACT whfch are
" not found in most projects involving performance contractors.‘nFirst,
Duval County was the first district to prepare their own RFP (Requést
for Proposal). Second, the contractor agreed to meet the conditions,
st&fed by the Duval County Schools, that the teacher training program
emphasize the use of inquiry techniques in teaching and that the sub-
sequent teaching of the 300 target students would be by the inquiry
method. Third, this_projéci harked the first attempt by a contractor
to train locally employed teachers to take the responsibilities for the
classroom instruction.

The data collected and analyzed showed the effects of the inservice

program and raised several interesting questions.
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FOREWORD

Between 1969 and 1971 the United State Office of Economic
Opportunity and the United States Office of Education financed
a number of school programs involving performance contracting.
For several reasons, the most interesting of these projects was

the program carried on in the schools of Duval County (Jackson~-

ville) Florida.

The provisions in all the performance contracting projec;s
specified that the contractor supplying instructional services
would be paid in accordance with individual student achievement.
In general, selection of instructional materials, learning system
and teaéhing method all were left to the discretion of the con-
tractor. In short, the contractor was accountable only for the
results obtained. This procedure caused concern among many edu-

cational tlieorists for it permitted the contractor to isolate

himself from a school's broad educational goals, and it permitted

him to use instructional tactics which--though effective in ob-
taining high pupil achievement within a narrow scope of activity--

were in the long run somewhat undesirable.

The project in Duval County represented a spectacular excep-
tion. In the Jacksonville project, as in the other cases, the
contractor was to be paid on the basis of gains in learning re-
corded by each child receiving instruction. However, in this
case, the instructional materials to be used, the method of in-

struction, and the learning systems to be used all wvere specified
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in advance. Perhaps of greatest interest, the contractor wa§
- required to provide inservice training of the system's teachers
so that,‘at the conclusion of the contfact; these teachers would
be‘adcptbin the use of the specified materials and method#.

Thus, the difficulties imposed upon the contractor were greatly 3

compoundéd. But, in so doing, Duval County protected itsels

against the major weakness of the other performance contracting
projects: that is, the contractor did not isolate himself

from the school's broad educational goals.

All of the;e circumstances stimulétea fhe interest of Nova
University's Behavioral Science Center. The opportunity to
scrutinize the general effecfs of performance contracting, and
to evaluate the strengths and weaknesses of a highly specialized

teacher inservice training program, were extraordinary.

A research team made up of four d0ctora1 students in educa-,
tional research was formed to fashion and conduct a field study

designed to'get at the critical questions involved. All of the

team members were widely experienced in public school education.
All had, as a result of their training at Nova, a rich experience
) _ in educational research. Although the study posed a.number of
design problems, normally the case in field research, a systemn . 1
for data collection and analysis was devised. The pages which
follow set forth the design exmployed, the data obtained, and the

fruits of the analytical interpretations which were mnade.

Louis J. Rubin
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INTRODUCTION

Description of Project IMPACT

In July, 1970, the Office of Economic Opportunity anunounced
5.6 miliion dollars in performance coﬁtractS'iﬁvolving 18 schools
in 16 states and some 27,000 students. Ihése.figures vell illus-
trate the interest in the concept of performance contracting,
which calls for privaté education~technology firms to be paid
only if they produce. The size of their payments is scaled to
how quickly and effectively they teach basic skills and raise the

grade level of low-performing children.

One performan;e contract, funded by fhe United States Office
of Education, involved a program in Duval County, Florida, which
operated frbm‘January to June of 1971. The program was unique in
that if marked the first time that an individual school systemnm
had devéloped'its own proposai for a performance contract. The
program was also unigue in that. the contractor, Learning Research
Associates, ;ot only guaranteed to raise the level of the 300
pupils involved a;pre-specified amount, but also trained currehtf
“iy employed Duvai Couanty teachers in inquiry teaching methods.
Th inquiry'mepﬁod was to be theApredOminant method used in
teaching the 360 pupils. The contract involved the subject areas
of readin;, social studies, mathematics and science at the first

grade level in three Title I schools (Jacksonville Beach, A.L.

Lewis and Garden City).

One feature of the current performance contracting model

is that an external agency, involved with neither the contractor




nor the schools system is contracted to evaluate the effcctivg;

ness of the project. The extern#l evaluator for the Duval County
project had as its prime respénsibility-the monitoring of student
progress during the contract term and to certify gaips in studenf

performance upon which contract payments were made.

Project IMPACT (Instruction and Management Practices to Aid
Classroon Teaching) placed a heavy emphasis upon learning an&
using inquiry.methods in first grade classrooms. Uhderlying the
foundations of the project, the generél goals were: (1) to make
learning more effective by making use of inquiry teachingbstra-
tggies in reading, writing, mathematics, social studies and
science; and (2) to move ;oward a more individualized classroom

environment.

4

A three-week workshop was conducted to train teachers in
the use of inquiry teaching skills and to utilize unfamiliar,
inquiry-based materials. The following were the objectives of

the inservice workshop as stated in the project proposal:

1. Teachers wili learn to state clearly defined Eurposes
for each lesson with caildren.

2. Teachers will learn to identify and state the behavioral
objectives which must be reached in order to attain the
purposes of a lesson.

3. Teachers will learn to develop a teaching plan that out-
lines the strategies required to accomplish the objec-

tives and purposes of a lesson.

2 8
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4., Teachers will develop particular skills that demonstrate

more ecffective classroom management in terms of more
ecfficient use of limited time, greater interaction among
students and teacher and‘increased‘participation.on the
part of students.

5. Teachers will learn both the "how" and "why" of“thosc

'teaching strategies that develop Basic cognitive skills
in young children. |

6. Teachers will learm techniques for amalyzing their owh
and student performance;

7. Teachers will learn to apply their kﬁowlcdgé and skills
in the strétegies to the teaching of mathematics,vread-
'ing, writing, sciewﬂ&, and social studies and to inte-
grate tﬁcsu inquiry-vased strategies with the instruc-

tional materials selected for eqch conterlt area.

Since officials of the Duval County Schdols were interested
in the changes which occurred in their teachers during the three
week workshop, a te;m of four doctoral students from Nova
University were permitted to assess the effectiveness of some
phases of the teacher traini;g program. The Nova Research Team
was primarily interested in the teacher variables (both psycho-
logical and behavioral) related to inquiry, the effect the three

week workshop had on these variables, and the effect of the sub-

sequent usage and follow-up activities.

- kit s




Description of Training Progran

Workshop

A three week inservice training progvam was conducted for
the ten IMPACT teachers and the ten alternates from January 11,
1971 through January 29, 197i. A complete schedule and outline

of the workshop activities are shown in Appendix B.

Consultants were bropght in to trein the teachers in the
use‘df inquiry teaching methods and materials‘in four curricu~
Jum areas. The project consﬁltants were David Butts, lenry Cade,
Lyle and Sydelle Ehrenberg, John Trivett and Guy Gattegno. Pri-
mary emphésis during the ﬁorkshop was given to inquiry learnihg
and to problem solving activities in the classrqom. Three basié
training techniques were used during the workéhop: (1) demonstra-
tions of use of materials and teaching strategies by the consul-
tants; (2) teachers working in teams Qith other teachers using
the materials and»strategies; and (3) teachers working with groups

of children using the materials and strategies.

Follow-Up Activities

During the four months following the workshop, consultants
visited the schools one or more days each month to reinforce

the basic ideas and skills developed during the three week work-

shop.




OBJECTIVES OF THE STUDY

The Nova Research Team identified five major areas of

tecacher change which should occur as a result of the inservice

training:

l. changes in the knowledge of and use of basic inguiry

techniques;

e
changes in the creative behavior of the teachers;
. . ' )

chauges in the teachers' attitudes toward inquiry

teaching;

changes in the teachers' concept of the ideal child,

and

changes in actual inquiry teaching behaviors in the

classrcocom.

1
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sm:x:C'r]:’ox OF INSTRUMEXTS
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Rationale

Selection of instrumentation to measure teacher changes in
the five areas listed above was based upon the definition of
inquiry posited by Dr. Gerald Baughman (1970), director of cur;
riculum for the Jacksonville Schools. Inquiry is defined as
"scientific heuristics', or as a method of education in which a
pupil is trained to find out things for himself. It teachgs how
to ask questions and how to organize knowledge. John Devey,
around the turn of the century, used the term "reflective think-
ing" to describe the process referred to as inquiry in which a
persen carefully considers beliecfs and knowledges in the context
of supporting evidence and makes inferences from this evideace.
More recently, a wvariety of terms have been used to describe in-
quiry: the inductive method, conceptual learning, creative
thinking, the scientific method, "seientific heuristics", and
problem solving. Selection of instrumentation was made in con-

sideration of inquiry behaviors suggested by these terms.

The Mid-Continent Regional Educational Laboratory (McREL)
has conducted extensive studies of the process of inquiry
(MéREL, 1969). For the purposés of their work, XMcREL has de-
fined inquiry as behavior which:is characterized by a careful

exploration of alternatives in secking a solution to 2 problen.

The definition implies the following behaviors in varying

12
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degrees: (1) beconing sensitive to and formula ating problens

from some type of observations such as reading, ‘data collection,

etc.; (2) actively sceking regularities and making guesses or

hypotheses concerning the problem; (3) testing and retesting the

hypotheses through data collection, reading, discussion, etc.;

and (4) communicating the results.

The definition of inquiry is very similar to the definition
of creative thinking used by E. Paul Torrance. The following

quotation from Torrance (1966) illustrates the,similarity:

...the cuthor defince ereati ity as a process
of becoming sewnsitive to problen s, dejficien-
eies, gapc in knowledge, Wts.inq CLeme7pe,
disiaz”onaeu, ané so on; identifying tne dif-
Fieulty; searchking for solutions, making
guessecs, or ,o=rulapzr0 hyrotkesec abeut the
ééffcienc:cc; testing und revesting these
hyppotheses and poss DZu modijuing and retest-
inp them, and finally comrunicating the recults.

This definition Hcscpzbe a natural human pro-
cess. Strong numan needs are involved in each
stage. If we sence some incompleteness or ’
aishkarrmony, tensiou s aroused. Fe are un-
coxfortatle and want to relieve the tens.CL.
Sirce habitual ways of behaving are naceauave,
we begin truing to qvoid the commonvlacc and
obv90us ("ut znco”racu) solutions by irvesti-
gating, d- ao:o ring, manipulating, and maring
guesses or csiimares. Until the guesses op
kupotheses nave been tested, rodified, and
retested, ve arc giill uncomiertable. Tie
tensior is¢ unrelieved, }owever, urtil we tell
semebody oF our diccovery

Based upon the similarity of definitions, it appeared to the
Nova Research Team that two tests developed by Torrance could be

useful in measuring aspects of inquiry. The first, Torrance's

. — o 13
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Test of Creative Thinking (TTCT), which measures the subjects'

abilities in the areca of creativity could measure the subjects

ability in inquiry. 7The second Terrance test, Bhat is an ldeal
v,
Child? (WIC) is claimed by Torrance to measure teacheyr attitudes

toward the traits and behaviors characteristic of creative stu-

dents. The Nova Research Tean hypothesizea that the WIC would

likevise measure tcacher attitudes toward vhe traits and behaviors:

characteristic of inquiring students.

The tcacher's influence in the learning of inquiry skills
is important. Evidence indicates that the inquiring individual
probably will not develop in a teacher-centered and teacher-
dominated learning environment (Jemnkins, 1960; McREL, 1967;
ERIE, 1970). 7The learning environment should be styled and
structure¢ in such a way as to encourage meaningful and autono-
mous inquiry. It is also doubtful whether a teacher who does
not value inquiry can successfully produce inquiring students
even if the teacher "knows the methods" of inquiry. The "newer"
science pragrams which stress the.inquiry approach have in gen-
eral been unsuccessful in making the desired impact on science
education (ERIE, 1970). ERIE researchers state that they have
observed that teachers generally do not behave in a manner con-
sistent wvith the effective utilization of these programs. It
seems imperative that the teacher have a positive attitude or

affect teward inquiry as well as understanding the principles of

14




The following teacher variables have heen identified as

related to inquiry: tecacher attitudes (the teacher's concept

of a child's ideal inquiry behavior and his attitudes toward
inquiry teaching); ability factors (the teacher's ability to
use information, make hypotheses and go beyond the data to make
prcedictions, and the ability to use inquiry skills in problem

solving); and, overt behaviors (as demonstrated by the teacher's

classroom behavior).

Ingtrunents

Five research instruments were used in this study to assess
the threce dimensions of a teacher's inquiry behavior (see Appen-

dix A for instruments developed for this study):

1. What is an Ideal Child? (WIT)

The 62 items in this test were first identified by E. Paul
Torrance as being useful in measuring teacher attitudes toward
the traits and behaviors characteristic of creative students

(Torrance, 1965).

The list of items was subnitted to a panel of 10 judges
qualified as experts in the area of inquiry.* The judges were
asked to rank the items according to their importanc; as traits
of the inquiring student. The responses of the judges indicated,
that in their opinion, the items could be used to measure part of
the donain of inquiry, and it was therefore possible to rank the

iters on a continuun.
-9-

*The judges were all Ph.D.'s or doctoral students in science
education or cvducational research. A1l had teaching experience
and had studicd in the area of inquiry.

g -~
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The teachers' responses to the WIC werec scored in two ways.
In the first method, the responses to the items were scored as
+2 for the response '"especially important™, +1 for the response
"eenerally desirable"”, and -1 for the response "undesirable."
The item scores were then surmed to produce a total score. In
the sccond scoring method the rankings of the 62 items_by the
groups of teachers were compared to the itzm rankings by the

judges to produce rank order correlatious.,

2. 1Ideas About Teaching (TAT)

This is an experimental instrument developed by the Nova
Research Team to measure teachers' acceptance of 12 inquiry be-
haviors. Based on the previously discussed concept of inquiry,
the Nova itesecarch Team listed 12 classrcon behaviors that facil-
itate and cncourage student inquiry. Twelve statements were
formulated from these behaviors to determine teacher attitudes
toward teacher-student interaction conducive to inquiry. The
questionnaire yields a composite score which is the sum of the

responses on a five-point, Likert-type, agree-disagree scale.

3. Torrance Tests of Creative Thinking (TTCT)

Verbal Tests, Forms A and B were used. This instrument pur-
ports to measure the person's ability to "think up ;ew ideas,
use...imagination aad solve problems" (Torrance, 1966, p. 5).

The subtests of the verbal form are: asking, guessing causes,

guessing conscquences, product improvement, unusual uses, unusual

questions, and just supposc. Three scores are derived for each

16
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subtest: fluenecy, flexibility and originality. 1In addition, a
composite score is obtaincd which is the sum of the three subtest

scores.

4. Processecs 0f Preblem Sclving (POPS)

This instrument is the Processes of Science Test developed
by the Biological Sciences Curriculum Study (1962). The nane
was changed in this study to be less threatening to teachers
having little training in science. I= purports to measure the

subject's ability to use inquiry skills in solving problems by

using available data and making inferences by going beyond the
data given. The test yields a composite score which is the

number of correct responses. .

5. Teacher Practices Observation Record (TPOR)

This instrument was developed by Brown, et al. (1968). 1t

purports to measure a teacher's overt "classroom behavior by

systematic observation. It attempts to measure agreement-dis-

agreement of teachers' observed ciassroom behavior with educa-

tional practices advocated by John Dewey in his philospphy of
experimentalism (Brown, et al., 1968, p. 1)." This instrunment
was adoptecd because it required little observer training for
acceptable use and also appeared useful for neasuring observable
classroom inquiry-related behaviors. Seven TPOR scale scores

are obtaincd: A. Nature of the situation; B. Nature of the Prob-
lem; C. Development of Ideas; D. Use of Subject Matter; E. Eval-
uwation; ¥. Diffcrentiation; G. Motivation, Control. In addition,
a total TPOR score is obtained by sunming the seven scales.

ERIC 17 |
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THE SAMPLE

Description of Sanple

Thirty clementary teachers in the public schools of Duval

County, Florida participated in this study. All thirty partici-

pants were female. The ages ranged from less than 25 years to
more than 55 years, with the median age being between 36 and 40
years. Years of teaching expericnce ranged from less than cne
year to 31 years, with the median years of teaching experience
Leing between 5 and 10 years. Twelve of the teaclers were
black and eighteen were white. All teachers held at least a
bachelor's degree and were certified to teach in the State of

Florida.

Selection of Sample

The sample of thirty teachers was selected by Duval County
school administrators. The ten IMPACT tcachers and ten alter-
nates to be trained by the prime contractor were selected by

[

the following criteria: o

l, willingness to participate,
flexibility,
capacity for innovation,
desire to be trained in scientific heuristics, and the
ability to become skilled in teaching via the inquiry

method.




The other ten teachers were selected primarily on their

willingness to participate in the study herein reported.

we




RESEARCH DESIGN

Constraints on the Design

Several aspects of the Duval County Project placed con-
straints on the research design and the statistical methods which
could be used to analyze the data. First, the size of the sample
was smali. The study began with 30 tecachers in three groups: .
ten workshop participants, ten workshop observers, and ten
teachers not connected with the workshop. Second, the selection
of teachers for the three groups was not on a random basis from

the population of teachers in Duval County, nor were any special

attempts made to form matched groups based on relevant criteria,

It should, of course, be kept in mind that the primary pur-
pose of Project INPACT involved the raising of the academic
achievement level of the students involved. The achievement of
this purpose was not dependent upon the conditions of random
sampling or matched groups of teachers. The assessment of the

teacher changes which occurred during Project TMPACT was an in-

dependecnt study, outside of the conditions of the performance
contract. Therefore, while it was an unfortunate circumstance
that the teacher sampling procedures were not better suited to 1
the needs of this assessment, it is the task of the researcher

to make the best of those conditions over which he has no control.

A third constraint placed upon this study was that the study
should not in any way interfcre with the teacher training

Q
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workshop or the subsequent inservice training of the teachers.

For example, time for assessments related to this study could
- i

not be taken from the workshop or the tecacher's instructional

time during the period from the end of the workshop in January

to the end of school in June. Therefore, all testing of the

teachers was conducted after regular school hours. The contrac-
tor did grant permission for the Nova Research Team to make ob-

servations in the Project classrooms on three occasions.

Another constraint placed upon the research design was that

the nunber of observers was small, the four members of the Nova

Lw®

Research Team, and therefore it was not possible to make obser-
vations in the classrooms of all 30 sample teachers during each
of the three observation sessiocns. Observations of classroom

behaviors could be made only on the ten Project IMPACT teachers

. i .
during ecach observation session.

The first two constraints, small sample size and lack of

randomness in sampling, place severe limitations on the generali-

ot
P

zations which‘hay be reached from this study. 1t should there-
fore be emphasized that the results of this study are largely

descriptive of the teachers and circumstances of Project IMPACT
and may or may not be generalizable to other teachers in other

such projects.
Design

The design was fornmulated with the basic purpose of assess-

ing teacher changes in inquiry related attiftudes, abilities, and

21




behaviors over the period of the teacher training wvorkshop and

the subsequent inservice training. Due to the previously dis-
cussed sampling limitations, the use of a design allowing infer-
ential, group statistical techniques scemed inappropriate.

Therefore, the design utilized descriptive techniques.
Threi groups of tecachers wvere specified:

1. The group of 10 teachers who actually participated in
the teacher training workshop and continued in the Project 1MPACT
Program to its completion in June were designated as the P
(Project IMPACT) Group.

2. The group of 10 teachers who were observers during the
workshop but returned to their previous classrocm situation (Non-
Project IHPACT) for the remainder of the school year were desig-
nated as the 0 (Observer) Group.

3. The group of 10 teachers who had no formal contact with

Project IMPACT at any time were designated as the NP (Non-Project

IMPACT) Group.

The data collection techniques fell into three catagories:
(1) paper and pencil testing of the teachers to measure inquiry
related abilities and attitudes; (2) observation of teacher-
student interaction in the classroom related to behavioral aspects
of inquiry; and (3) informal interviewing of the tecachers related
to their expericnce in Project INMPACT. The instruments used in

the data collection have been described in a previous section of

this report.




The paper and pencil instruments were administered to all
three groups at the same time. Coded identification numbers were
used to assure anonymity of the teachers. Only group P was in-
cluded in the classroom observations. While'the primary concen-
tration of the informal interviews was on group P some teachers

from groups 0O and NP were also interviewed.

The paper and pencil testing and the classroom observations
were conductcd three times during the term of the performance
contract: once on January 5 and 6, preceding the teacher train-

ing workshop; once on February 16 and 17, following the workshop

we

and onca2 on May 5 and 6. The informal interviewing was not pre-
cisely scheduled and took place with some teachers during each
perjod of testing a2nd observation. All P Group teachers were in-

formally interviewed during the last observation period in May.

The sequecnce of events in each of the three assessment
periods took part of two days. The teachers were asked to assem=-
ble for testing at the Duval County School offices in Jacksonville
at 3:30 p.m. on the scheduled days, that is, January 5, February

16 and May 5. The testing lasted until about 5:00 p.m. and in-

cluded the Test of Creative Thinking and the Processes 0f Prcblem

Solving in each session. The teachers then took the remaining , .
paper and pencil instruments home to be completed and returned to
their respective schocol offices the following day. The instru-

ments taken home included the "Teacher Biographical Information"

form, taken only on the first round of testing and the instruments,




"What is an Jdeal Child" and "Idcas About Teaching'", both given

on all three rounds of testing. Thr instruments returned to tho

school ofiices were then forwarded to the Nnva Research Team.

Teachers absent from a testing session were given the tests
by school personnel at a later date under conditions approximat-

ing the group testing session.

The classroom observations were conducted in the rooms of
the 10 group P teachers on the da& after each testing session,
that is, on January 6, February 17, and May 6. Teachers made
no special preparafion for these observations. The 10 group P
teachers were divided between the three target elementary schools,
A.L. Lewis, Garden City, and Jacksonville Beach. All observa-

~ o

tigns were conductcd by the four membercs of the Nova Tear

3

, with

s
$

one observer in each of the three scheols and one observer travel-
ing between schools and observing in all three schools during each
observation period. The observers switched schools on each of the
three observation periods so that each observer was in each of the

three schools at least once during the three observation periods.

The informal intervicws vwere conducted by the Nova Team mem-
bers at any opportunity before or after the testing .sessions and
before school, during lunch periods or after school on observation

days.




ANALYSIS OF RESULTS

Idcas About Tecaching (JAT)

The test results from the instrument, Ideas About Teaching

gIATi are given in Table 1 and Figure 1. The observer group
produced a higher mean score on the IAT in all testing sessions
than the other two groups. Figure 1 indicates that the P Group
and the O Group produced a greater rate of change in mean scores
over time than did the NP Group. This can be seen by the steeper

slopes of the P and the O Groups.

The means and standard deviations for each groups' test
scores are listed in Table 1. The change in variability over

the three test sessions among those who received the workghen

treatment is notable. Among the P Group and O Group there was a
tendency to start the project with a small deviation about the
mean, produce the greatest deviation immediately after the work-
shop, but then decrease this deviation by the third test session.
In other words, variability in workshop participants' ideas about
teaching was greater immediately after the workshop rhan it was

prior to the training or five months afterward.

Processes Of Problem Solving (POPS)

Table 2 and Figure 2 summarize the test results for the in-

strument, Processes Of Problem Solving (POPS). The chief pattern

evident in these results may be seen in tigure 2 wherein the raw

scores of the P Group are consistantly lowver than the other groups.
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Only the O Group produced gains in mean scores across all test

sessions.

Table 2 gives the means and standard deviations for the POPS,
The standard deviations of test scores showed gradually increas-
ing variarce among P and NP Groups. 1In contrast, the O Group had

the lowest standard deviations and furthermore, these decreased

over time.




TABLE 1

Means and Standard Deviations for
ldeas About Teaching Instrument

Test Test Test
] 2 3
M S.D. M S.D. M S.D.
Project (P Group) 42.1 3.6 47.0 6.6 48.7 3.5
Observer (0 Group) 45.7 6.6 48.3 7.2 49.2 4.7
Non-Project (NP Group) 42.2 8.5 42.5 5.9 42.9 7.4
TABLE 2
Means and Standard Deviatioﬁs for
Processes O0f Problem Solving Instrument
Test Test Test
1 2 3
M S.D. M s.D. M S.D.
Project (P Group) 25.7 7.3 23.4 9.9 24,3 10.6
Ohserver (0 Group) 26.8 5.3 28.0 4.5 30.6 3.5
Non-Project (NP Group) 27.8 6.5 29.5 7.6 28.5 8.1
%
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Figure 1: Ideas About Teaching (IAT)
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Figure 2: Processes of Problem Solving (POPS)

32
|
/4
/
- Y
KX 1 ,
/
o /
[ ] . . /
30 ‘....._..__—_...-.,-__-..-..". 4..._'. .- -
. / .,
/ L R
'¢
* /
. /
/
29 S ....“/4 ,,,,,
% 7’
P
R
-~
”
”
7’
28 -2
—
1
27
26
25
24 ] 1
Test | Test 2 Test 3
P Group
== = —= — 0 Group
@0 e 4 s v e o0 s 4000 NP Group
-23- 3]

s
i~




Torrance Tests of Creative Thinking (TTCT)

The test results from the instrument, Torrance Tests of

Creative Thinking, are given in Table 3 and Figure 3., The O

Group had the lowest mean score initially and the highest mean
score at the end of the third testing sessicn. The NP Group also

showed a constant increase in mean score from testing session

one to testing session three; however, the P Group showed a
marked decrease in mean score from the first to the second test-
ing session, but increased from the second to the third session

to a point beyond which they initially started.

Means and standard deviations for each group's test scores
are listed iQwIab;e 3. All groups decreased in variability from
session one ﬁo session three. Only in the case of the 0 Group
did their final variability remain at a level below their initial

variability calculated from the first testing session.

TABLE 3

Means and Standard Deviations for
Torrance Tests of Creative Thinking

Test Test Test
1 2 3 "
M S.D. M S.D. M S.D. 1
Project (P Group) 139.1 21.1 129.6 14.2 - 145.0 36.4
Observer (0 Group) 153.1  18.4 153.6 13.9 177.0  24.3
Non-Project (NP Group) 147.4  23.0 156.2 14.0 159.7  30.8 :
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Figure 3: Torrance Test of Creative
Thinking (TTCT)
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What is an ldeal Child?. (N1C)

The 65 items of the W1C vere rankcd according to their de-
sirability to inquiry as judged by a panel of experts (c.f.

Section on Selection of Instrunents). For this anmalysis, the

rankings of the items by cach of the three groups of teachers

were compared to the rankings of the items by the experts.

The results of the correlation analysis comparing the
teachers' rankings of itcms to the experts' rankings of items
are shown in Figufe 4, The correlations with the experts'
rankings for all three groups of teachers are identical on the
pretest, being .48 for each group. On the second testing

“1\. ) .
session, just’ after the workshop, the correlations indicate

(P Group) or observers (0 Group) are slightly more imn agreement
with the experts' rankings than are the NP Group which was not
exposed to the workshOp; The P Group correlation has risen to
.50 and the O Group correlation has risen to .56 while the NP
Group has risen to .49. The difference in groups becomes more
pronounced on the third testing session. For that session, the

P Group correlation is .54, the O Group correlation is .64, and

the NP Group correlation is .41.

Further insight into the nature of the results on this in-
strument may be gained by examining some of the individual items.

Exmainations of the top ten items in the ranking by the panel of




experts and the rankings given these same ten items by the
teachers, provides information beyvyond that given by the correla-
tions. Table 4 compares the rankings of these ten items for the

three groups of teachers over the three testing sessions.

Items #31 (lnitiative), #24 (Good guesser), #37 (Persistent),

and #65 (Willing to take risks) all show rather low rankings by
all three teachers' groups over all three testing sessions. All
groups held a particularly low opinion of a child's being a good

guesser or being willing to take risks.

Items #29 (Independent in thinking) and #28 (Independent in
judgement) show patterns of change which are similar over the
three testing sessions. For the P Group, these two items were

ranked very high on the first and second testing sessions and

then wvent down somewhat in the rankings on the third testing
session., Tor both the O Group and the NP Group, these two items
tended to be ranked more favorably onm the second testing session
than on the first. The ranking continued to increase from the
second to the third testing session, Qith a slightly larger over-

all increase in ranking by the NP Groups.

Item #13 (Curious) was ranked very high by both-the P Group

and the O Group in all but one instance: the rank going down
somevhat for the P Group on the second testing session but re-
covering a high position on the third testing session. This item
was given a fairly high renking by the NP Group on the first test-

ing session, increased to a very high ranking on the second

-27-

J3



testing session, but then decreased to a low ranking (41.5) on

the third testing session.

Item #4 (Always asking questibns) was ranked in the upper
half of the 65 items by all groups on all testin sessions, but

was not generally given very high rankings.

Some of the items not given high rankings by the judges
were given high rankings by the teachers. 1Item #8 (Considerate
of others) received consistently high rankings by the teachers,
although it was ranked 44.5 by the experts. Item #26 (Healthy)
also received consistently high rankings by the teachers but a

29.5 rating by the experts.

This instrument was able to detect changes in the teachers'
responses due to participation in the workshop and subsequent in-
service training. The O Group showed the greatest gains on this
instrument. The next highest gains were made by the P Group
teachers. The NP Group actually showed an overall loss on this

instrument.

o4
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TABLE 4

Comparison of Rankings
of Top Ten Inquiry ltems.
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Figure 4: Vhat is the Ideal Child (WIC)
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Teacher Practices Observation Record (TPOR)

Table 5 shows the amount and direction of change in the
seven subscales as well as of the total score of the Teacher

Practices Observation Record (TPOR).

In Table 5, the column labeled Tesﬁ Interval identifies the
period of observation (interval 1-2, first observation to second;
interval 2-3, second observétion to third; interval 1-3, first
observation to third). The next seven columns (A-G) identify the
amount and direction of change in an individual teacher's score
on that subscale of the TPOR. The last column (TPOR Tot.) shows

the amount and direction of change in the teacher's total TPOR

score for each test interval. For example, teacher 1 shows an

increase of 11 points on scale D from the first observation to

the second; thus, she demonstrated an increase of 11 points in
the scale measuring Use of Subject Matter from the observation

made prior to the training program to the observation made shortly

after the training program.

Of the ten P Group teachers, seveﬁ obtained higher scores
on the TPOR shortly after the training program. Five of the
teachers shovwed a decrease in the TPOR score from the second to
the third observation and those teachers changing in the positive

direction showed only small increases.




TABLE 5

TPOR Changes
Teacher Test $cale Scale Scale Scale Scale Scale Scale TFOR
# Interval A B C D E F G Tot.
1-2 0 + 8 +37 +11 +32 +12 - 6 +104
1l 2-3 + 3 + 3 - 6 + 4 - 4 + 5 -1 + 5
1-2 + 3 +11 +31 +15 +28 +17 - 1 +109
1-2 + 2 + 5 +13 + 8 +19 +11 + 7 + 65
2 2-3 -10 + 4 -12 + 9 -17 ~14 -15 - 55
1-3 - 8 + 9 + 1 +17 + 2 - 3 - 8 + 10
1-2 0 +10 -1 =15 +17 -1 +14  + 24
3 2-3 L+ 9 - 3 -5 +16 -13 + 6 + 4 + 14
1-3 + 9 + 7 - 6 + 1 + 4 4+ 5 +18 + 38
1-2 +18 +23 + 9 +11 +20 - 1 +13 + 84
4 2-3 +3 - -9 -11 - 2 - 5 +12 - 1 - 1§
1-3 +21 +14 - 2 + 9 +15 4+ 5 + 6 + 66
1-2 Not Present for observation 2.
5 2_3 "t 1t 1t " 1t
1-3 +16 + 9 +42 +33 435 + 7 -4 +129
1-2 + 7 + 9 +15 + 8 +31 + 3 +17 + 90
6 2-3 + 9 -10 -10 -4 -18 -1 - 8 - 42
13 +16 -1 + 5 + 4 +13 + 2 + 9 + 48
1-2 + 2 - 8 -13 -11 =13 -13 + 2 - 64
7 2-3 -24 - 17 - 2 - 8 + 1 -1 -9 - 46
1-3 -22 -15 -11 -19 -12 -14 -1 =100
1-2 + 5 +22 +15 + 4 +35 + 4 +12 + 97
! 8 2-3 + 3 -20 - 6 - 4 =12 + 1 - 2 - 27
i 1-3 + 8 + 2 + 9 0 +23 + 5 +10 + 70
1-2 + 7 +25 + 3 +11 + 9 -6 +20 4 53
9 2-3 + 2 -9 4+ 9 +16 + 4 +17 - 4 + 35
1-3 + 9 +16 +12 +27 +13 +11 +16 +108
1-2 + 4 - 6 ~18 + 8 + 4 + 1 + 5 - 1 C
10 2-3 Not Present for observation #3. i
1-3 1" " 1" " 1" ‘




The greatest positive change in the TPOR scores occurred
between the first observation and the second observation. The
least amount of positive change occurred between the second ob-
servation and the third observation (Table 6 and Figure 5).

However, as a group, the teachers showed a positive gain from

the first to the third observation period,

Figure 6 shows the correlations between the WIC and the
TPOR subscales. While on the first testing session subscale
D (Use of Subject Matter) obtained one of the lowest correlations
(-.48) with the WIC, by the third session, the correlation was
the highest of all subscales (.76). All of the subscales except
G (HMotivation, Control) achieved higher correlations with the

WIC on the third testing session than on the first.

Subscale F (Differentiation) correlated .07, -.48 and .32
respectively with the WIC for the three testing sessions. The

lowest correlation was obtained on the second testing session,

Table 6

TPOR Neans_and Standard Deviations

Standard
Mean Deviations
Dbservation 1 167 37.6
N=10
PDbservation 2 208 35.1
N=9
Dbservation 3 223 46.3
N=9




Figure 5: Teacher Practices Observation Record
(TPOR) Means for the P Group
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Figure 7 shows the_corrclations between the IAT and the
seven subscales of the TPOR. As in Figure 6, the highest
correlation obtained between the attitude measure (IAT) and the
behavior measure (TPOR) is between subscale D and the IAT (.88).
While the thifd testing session showed the highest correlation

between subscale D and IAT, the second showved the lowest (-.05).

All suBscales show higher correlations with the IAT on the

-third testing session than on the first.

Analysis of Instrument Intercorrelations for All Groups

Table 7 éhows the intercorrelations between the POPS, TTCT,
IAT, and WIC for all three test sessions. .Of the six correla-
tions possible, in every instance the correlation increased be-
tween test session one and session three. In five of the six

correlations, the correlation coefficients more than doubled

between the first and third test session,

The range of the intercorrelations for each test session
decreased over time. The range of the first test session was
between -.17 to +.45; for the second test session the range was
-.08 to +.52; and finally the range for the third test session

was reduced to +.45 to +.71.

The greatest increases in correlations occurred between

IAT and TTCT (increasing from -.10 to +.65) and betwveen the WIC

and TICT (increasing from =-.11 to +.70). The least increase in

correlations occurred between the IAT and the POPS. Here the

Q correlation increased only from .45 to .55.

-37- ‘
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TABLE 7

Changes in Instrument
Intercorrelations Among P Group,
0 Group, and NP Group

Test 1 Intercorrelations (N=30)

POPS TTCT IAT WIcC

1000 045 -017

Test 2 Intercorrelations (N=30)

POPS TTCT IAT WIC

1.00 12 .52

1,00

Test 3 Intercorrelations (N=29)

POPS TTCT IAT WIC
1.00 .71 «55 .45

.52




Analysis of Instrument Intercorrelations for the P Group

Table 8 shows the intercorrelations among POPS, TTCT, IAT,

TPOR, and WIC for the three testing sessions, The largest inter-

correlations appear in the third testing session for the majority ;
!

of the instruments. Only one correlation of high magnitude appears,

in the data for the second testing session between the WIC and

the POPS. The highest correlation between any two instruments

occurs in the data for the third testing session between the IAT

and the TPOR. There appears to be a constant increase in inter-

correlation from the beginning to the end of the project. The

largest final change in correlation is found between the IAT and

WiC. The smallest final change in correlation is found between

the PCPS 2nd the TTCT.

It would appear that the variables intercorrelate to 2 much

greater degree for the third testing session than for the other

testing sessions.




TABLE 8

Changes in Instrument
Intercorrelations for P Group

Test 1 Intercorrelations (N=10)

POPS TTCT IAT TPOR WIC
POPS 1.00 .30 .37 29 -.21
TTCT 1.00 .27 .36 .40
IAT ° " 1.00 .28 -.13
TPOR 1.00 -.08
Wic ' | 1.00

Test 2 Intercorrelations (*N=10)

POPS TTCT IAT TPOR WIC
PoPs 1.00 46 .06 -.14 - .80 ‘
TTCT 1.00 -.10 .21 46
IAT 1.00 .06 .24
TPOR | 1.00 -.19
WiC 1.00

Test 3 Intercorrelations (N=9)

POPS TTCT IAT . TPOR Wic i
POPS 1.00 .66 .66 48 .54 |
TTCT 1.00 .79 .72 .69 %
IAT 1.00 .85 .81 |
TPOR _ ~1.00 .50 |
| Wic gﬁ 1.00
: -40-

*One teacher was not observed; therefore, the mean score
L - for the other two observations of this teacher was assigned
(S, .

[]{U: Aﬂg? for purposes of analysis.




DISCUSSION OF RESULTS

Discussion of IAT Results

The effect of the workshop on teachers' ideas about teaching
is demqnigrated in two ways by the data (Table 1, Figure 1).
First, the general increase in means on the instrument during the
project‘;ndicates a2 greater acceptance of inquiry-oriented teach-

7

ing E?/the 2D workshop teachers (P and 0 Groups). This was not
true lof the&Non-Project Group, thus indicating that the workshop
treatment had a positive effect. 1In addition to increased means,
the fact that workshop teachers variability decreased over time
could also indicate that the inservice activities had a positive
effect in producing group agreement about their attitudes tovar
inéuiry teaching. It ié interesting to note fhat the pattern of
change in the standard deviations for the NP Group is exactly the
mirror image of the standard deviations produced by the workshop

teachers. Thus it would appear that teacher attitudes toward.

inquiry teaching have changed positively as a result of the in-

service activities.

Discussion 0of POPS Results

Specific patterns in the POPS results are difficult to dis-
cern (Table 2, Figufe 2). Gains in means occurred among workshop
teachers (both P and 0 éroups) only during the period of follow-
up activities. However, the variability increased in the P Group,

whereas it decreased in the O Group. ' |
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The POPS test measures the application of scientific pro-
cesses among examinees. Since the processes measured are fairly
sophisticated, change in teacher performance may only be slight
if training was not emphasized in this area. This seems to be
the case in this project @here teacher sophistication in these
areasfwas not necessarily that important tolcreating classroom

environments that encourage student inquiryv. One goal of the

teacher training was that "teachers will learn to apply their
knowledge and skills in the strategies to the teaching of math-
ematics, recading, writing, science, and social studies and to
integrate these inquiry based strategies with the instructional
materials selected for each content area." It is possible that
a highly knowledgeable person in inquiry would not be able to
mect this objective. Simiiarly, one who has only a basic knowl-
edéf in this area might be able to create an excitiﬁg inquiry
setting. Hence, the usefulness of this instrument in this study
is doubtful. The Nova Research Team had to rely more heavily on
the other measures to describe the effectiveness of the inservice

training in Project IMPACT.

Discussion of TTCT Results

The decrease in mean on the TTCT (Table 3, Fig;re 3) for the
the P Group from the first to the second testing session and the
large increase in mean from the second to the third testing ses-
sion méyindicate that there was an adjustment period nceded with

the new material and inquiry-related techniques in the classroom

-42-
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situation. The O Group scores did not decrcase on the second
session. Since the 0 Group participated in the workshop as did
the P Group, the difference in the scores between the groups
may be attributed to the fact that the P Group had to adjust to
using the new material and techniques in their classroom while
the 0 Group, returning to their previous situation, did not

have to make the adjustment to the new material and techniques.

The_mean TTCT score reached its highest point on the third
testing session possibly due to the fact that the teachers may
have become more comfortable with inquiry-related techniques in
the classroom and more able to apply the creative skills speci-

fied in Torrance's definition of creativity (Torrance, 1966).

There was a decrease in variability on the TTCT for all

groups from the first to the second testing session. This phe-
nomenon may be accounted for in several ways: ©practice effect
(there was only about one month between testing sessions one and

two), social desirability in answering questions the second time,

and many other reasons.

During the third testing session, there was some stated
dissatisfaction with retaking the TTCT. This feeling may have
contributed to the increase in variability for the three groups

from the second to the third testing session. :




Discussion of WIC Results

The WIC was used to measure changes in teachers' attitudes
toward the characteristics of icquiring students. Both groups
involved in Project IMPACT, the P Group and the O Group, show
attitudes which increasingly agree with the opinions of the
panel of inquiry experts over the period of Project IHPACT
(Figure 4). The group not involved in Project IMPACT, the NP
Group, show attitudes which decreasingly agree with the opinions
of the judges. In other words, the P Group and O Group appearcd
increasingly willing to accept the characteristics of inquiring
students as Project IMPACT progressed, while the NP Group-became

less willing to accept these behaviors.

While there was & general dncrease 1n‘favorab1a attitude
toward the inqciriug student characteristics, responses on cer-
tain key items (Table 4) were not as favorable as would be de-
sired. For example, the P Group and O Group teachers consis-
tently-indicated they valued a child's being "considerate of
others" and "healthy" more highly than his being a "good guesser"
or being vwilling to take risks", although the latter character-
istics are judged to be much more conducive to inquiry than are
the former characteristics. Other key inquiry characteristics
were given lower rankings than might have been desired such as
"always asking questions", "persistent", '"attempts difficult’ ;

tasks", and "intuitive". , i
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These item rankings by the teachers indicate that, even
after the intensive training in inquiry oriented classroom
methods, the teachers vere still wmore concerned with student
characteristics in the classroom which were socially desirable
than behavior which was the result of student inquiry. These
attitude patternf discussed above are, of course,ndt restricted
to this samﬁle, but are characteristic of the general population
of teachers in the United States (Torrance, 1965), The compar-
atively higher value the teacher places on socially desirable
student characteristics as compared to some, less socially de-
sirable inquiry related chavacteristics is almost certain to be
a factor in any attempts at iﬁplementing inquiry-oriented pro--
grams. It is doubtful whether any workshop or other training of
short durapion, regar&less of tﬁe quality.of the training, can
succeecd in changing teachers' attitudes to make inqﬁiry-related
characteristics more important than the more socially desirable
characteristics, SO long as the latter characteristics are held

in higher esteem by parents and school administrators.

Discussion of TPOR Results

There were large jncreases on the TPOR scores for seven of
the P Group teachers during the span of five weeks from the first
observation to the second. However, from the second to the
third observation, 2 span of three months, the increases were
smaller in magnitude. The three months represent the follow=-up

and reinforcement period, during which teachers were involved in

L
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the following activities in the classroom: wuse of the unfamiliar
materials, use of inquiry teaching strategies, visitations by
consultants, new classroom management techniques and periodic

assessnent of children's attainment of instructional objectives.

"The finding of greater positive increases from the first to
the second observafion may indicate that the workshop produced
desired changes in inquiry-related teacher behaviors as measured
by the TPOR.* The smaller positive increase frocm the second
observation to the third may indicate that the follow-up period,
which required teacher usage of new skills and materials, may

have placed the teachers under some pressure to perform in a pre-

scribed manner.

However, the finding that, as a group the teachcrs showed
a positive gain from the first to the third observation (Table 6,
Figure 5) indicatés that the total inservice activity may have

produced changes in the direction of inquiry-related teacher be-

havior.

The pattern of correlations of the subscale D (Use of Sub-

ject Matter) of the TPOR (Figure 6; Figure 7) with the IAT and
the WIC seems to indicate that a major emphasis in the workshop

was placed upon the use of unfamiliar subject matter materials. )

*It should be noted that for the three P Group teachers who did
not show this increase, teacher #5 was not present for the
second observation, #10 showed a decrease of only one point and
#7 was the only teacher to show a sizeable decrease.




& -

Subscale F (Differentiation) which deals vith the use of
the more individualized instructional methods shows an interest-
ing relationship to the IAT (Figure 7). One of the stated objec-
tives of the workshop was to encourage teachers to work toward
a more individualized classroom environment. Although on the
third testing session the correlation of the IAT and subscale F
was the highest of the three sessions, the correlation was the

lowest on the second.

The finding that subscale D showed the same correlation
pattern with the IAT as subscale F. may suggest a relationship

between the teachers' use of subject matter and individualiza-

tion of instruction. £

Teachers were already back in their classrooms for almost
two weeks when the second obs2rvation was made. The low cor-
relations just discussed could indicate that teachers may have
lacked confidence in their ability to use the new materials.

In addition, the pressure put upon teachers by other persons to
perform well in the project may have been reflected by the TPOR.
Also, all teachers had been out of their classrooﬁs for three
weeks. Some of them returned to classes they had only been with
for one week prior to the workshop. It is possible°that the
emphasis placed on use of materials in four subject areas in the

workshop, and the expectations for performance placed upon the

teachers accounted for the lower correlations.




ERIC

Aruitoxt provided by Eric

llowvever, experience in the usage of the materials betwvecen

the secord and third testing sessions seems to have altered
teachers' attitudes and behavior related to the use of mater-
ials and individualization of instructions to a point well above

the first session.

Discussion ¢f Instrument Intercorrelations

The increase in intercorrelaticns among the instruments
over the three test sessions indicates the test battery is
recasonably cohesive. That is to say, the level of intercorrela-
tions suggests the instruments may be measuring aspects of the
same entity or factor--a factor which the Nova Team chooses to
call inquiry. Although the sample size did not meet the assump-
tiocns necessary for factor analysis,; the intercorrelations do
suggest that a common factor is operating across the instruments.
Thus a teacher having a high creativity score in the TTCT would
be expected to accept inquiry teaching strategies in the class-
room, as measured by the IAT. Similar statements can be made

about the apparent relationship of the other instruments.
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SUMMARY AXND TMPLICATIONS

This study investigated featurcs of Project IMPACT which are
not found.in most projects involving performance contracting.
First, Duval County was the first district to prepare their own
RFP (Request for Proposal). Second, the contractor agreed to
meet the conditions, stated by the Duval County Schools, that
the teacher training program emphasize the use of inquiry tech-
niques in teaching and that the subsequent teaching of the 300
target students would be by the inquiry method. Third, this
project marked the first attempt by a contractor to train localiy
employed teachers to take the responsibilities for the classroom
instruction,

Many teachers have felt thrcatcned by the aspect of per-
formance contracting which has been traditionally followed - that
is, using personnel from outside the school system to teach the
students. With a successfu; project for teachers who are already
within a school system, performance contracting may increase in
acceptance by the teaching profession since it will enable teachers
to effectively teac# their students by using the most current cur-
riculum materials and the moét stimulating strategies.

Were there advantages to the contractor, the schools, the
teachers or the students due to the unique features of Project
IMPACT mentioned above?

It is the considered opinion of the Nova Research Team that

there were advantages for each of these groups due to the unique




features of Project IMPACT. The children rcached an improved

level of achievement but with the added advantage of having a
local teacher, familiar with their backgrounds and families.

The Project teachers had an opportunity for leadership positions
in anition to the satisfaction of seeing students, who were
chronic uhdefachievers, achievewin an acceptable manner. The
school system beneiited from having its own teachers' participate
in a performance contract since a turnkey process could be insti-
tuted. Teachers that have the experience, the inservice train-
ing and have tried the new methods in their classroom could train
new teachers in the .theory and use of materials--decreasing the
net cost to the school system. It was of benefit to the perfor-
mance contractor to use teachers within the system since informa-
tion about the project could be more easily communicated. The
.contractor also received thé added advcntage of fostering good

relations with the teaching profession.

How can the contractor train local teachers to assure project

success within the unique features of his contract?

Specific training objectives had been established for Project
IMPACT teachers (see Section, Selection: Sample). Was it possi-
ble to select teachers for training in specific objectives to

assure maximum project success?

The contractor specified the criteria for teacher selection
and the school system selected the teachers for participation in
the project. The typical project teacher selected was female,
had between 5 and 10 years teaching experience, was between 36 and

40 years old, was trained in elementary education, and felt her
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training in the four subject matter arcas to be adequate but
not excellent.

The major focus in the workshop secems to have been on the
use of inquiry strategies with specific subject matter materials.
The use of specific inquiry-related instructional materials pro-
vided a structure in which workshop participants coculd develop
the skills of inquiry teaching. -

In assessing the inservice training program, the Nova Research

Team identified three major areas of investigation: changes in
teacher inquiry-related attitudes, inquiry-related abilities and
inquiry teaching behaviors. The workshop scems to have had an
cffect on the three areas. Teacher growth in observed inquiry-
teaching behavior seems to have been accompanied by growth in
inquiry-related attitudes and abilities.

What characteristics of éhe vorkshop itself may have ac-
counted for the apparent success in training teachers to use
inquiry teaching methods?

Three approaches used in the workshop were apparently
successful: demonstration by consultants of inquiry strategies
with the new materials, use of the strategies and materials by
the teachers in groups with other teachers, and then, use of the
strategies and materials by the tcachers with children. The
follow-up activities provided continuing reinforcement to the

teacher in the use of the new skills. Informal interviews with

project teachers indicated, that in spite of some frustrations,

they were very gratified by the responses to the new program by
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children, parents and school personnel.

The Nova Research Team came away from Jacksonville with a
variety of impressions. These impressions were formed not only
from the observations made in the threce project schools, but
also from the informal conversations with teachers, administra-
tors and project staff. As with so many innovative projects in
education, the degree¢ of satisfaction with the program's suc-
cess seened to vary from teacher to teacher. The research team
felt that school climate and style of the principal's leadership
might be important variables in the project - the importance of
which future research should attempt to clarify.

tajor changes in.classroom operations were apparent over
the five month pericd of this study. The most obvious change
observable was the movement toward individualized instruction.
Fewef large group lessons were observed and those that were
observed had a much greater orientation toward student inquiry
than before the inservice activities. Generally speaking, class-
room organization moved toward an "open space" approach to in-
struction, that is, from tecacher-centered instruction to student-
centered instruction. However, much more progress could be made

"in this area.

The excitement generated by teachers and students vorking

with new materials and techniques was evident in the observations.
Student motivation was so high in some lessons observed that
teachers seemed to have difficulty coping with student responses

of increased noisc levels, physical movement and individual
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demands for teacher attention. 1Increased motivation and changed

classroom settings might have been even more apparent in the

Ll
H

observations had all learning waterials and air conditioning

been delivered wheu.promised.

"The unique "firsts'" of Project IMPACT not only made it a
pioneer in the field but also produced national visibility for
its participants. Such visibility of good teaching practices
is a definite strength of the project. Moreover, the turnkey
features of the program expands the opportunities for teacher
professional growth to take place by encouraging leadership
and advancement. Both the teacher and the performance contractor
benefit by cooperation in the educational endeavor. The contrac-

tor in this study was not merely an outsider coming in to do the

teacher's job - he was a cooperative, supportive consultant,

tr?

helping the teacher to do a better job.




SOME UNANSWERED QUESTIONS

Could Jacksonville have trained the teachers and achieved
the desired student achievement as effectively as did the

outside contractor, but at less cost?

How important was the selection process for the Project
Teachers? Would the same results have been obtained if
the Project Teachers had been randomly chosen from the

teacher population of Duval Ccunty?

How do the teachers feel about "buying a packaged program"?
i.e. how do they feel about having materials, teaching

methods, and objectives dictated to them by a contract?

What should be the extent of the teachers' role in all

phases of the performance contract, from RFP to final

evaluation?

What training do teachers need to function in an effective
manner in all phases of a performance coutract as specified

in the previous question?

Should the performance contractor be paid on the basis of

teacher change as well as student change?

Is the contractor obligated to plan for legitimate research
(for example random selection, random treatment, use of con-
trols, etc.) into his program by amn outside agency and to

share successful techniques with the educational community?

60
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Should performance contractors receive additional payment

based upon the success of the turnkey operation, that is,

a yearly bonus be paid based upon lasting, contractor pro-

duced, improvements?

1s an outside agent more effective than the local school

system in producing changes within the schools?
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NOVA UNIVERSITY-DUVAL COUNTY EXPERIMENTAL RESEARCH PROJECT

Name of School

Teacher Biographical Information

Teacher Social Security #

There are a number of factors that contribute to a teacher's unique
. Ve are interested in identifying some of these
factors. We would appreciate your cooperation in completing the

teaching style

following itenm

1. Years of teaching experience

2. Age: (cir
20-25
3. Sex: Male

4. Undergradu

s

cle one)

26-30

ate major

36-40 41-45 46-50 51-55 56-F(

Female

Institution

5. Undergraduate minor (s) (12 or more semester hpurs)

6. Highest degree obtained

7. How would
Reading:

cial

So
Studies:

Mathema-
tics:

Science:

8. What does
need more

Institution

-~

you rate your preparation in these areas? (circle one)

Excellent

Excellent

Excellent

Excellent

Adequate Inadequate None
Adequate Inadequate None
Adequate Inadequate None
Adequate . Inadequate None

the term "inquiry teaching" mean to you? (If you
space, please use the other side of this page.)




Name

Date

School

NU:

71

NOVA UNIVERSITY-DUVAL COUNTY EXPERIMENTAL RESEARCH PROJECT

10.

11.

12.

Ideas About Teaching

Lively discussions are OK, but they always

seem to get off the subject.

During discussions many student ideas
arz not useful because they do not
contribute to the discussion.

The best way to teach problem-sr~lving
is to show the student how to suvlve
problems.

Most stud¢ats require teacher-guidance in
thelr thinking.

Some >%tudents ack entirely toc many
questions.

During a group Jiscussion, when a
situdent asks a question, it is usually
bevter for the teacker to answeyr it than
for aanother student to answer it.
When several students are discussing

a topic, it is important for the tcacher
to frequently add information aud cor-
rect faulty ideas.

The student who stubbornly challenges
the teacher's ideas is a real problem.

The studeut should be able to rely on
the teacher to know the right answer.

It should be impressed upon students that
guessing has no place in the classroom.

The overly curicus student creates too
many problems f~+# the teacher.

Most students are incapable of finding
evidence to support their ideas.

66
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APPENDIX B: Schedule of VWorkshop Activities




In-service

Yonday A4,

Monday P.M.

Tuesday A.M,

Tuesday P.M.

Yediasday A.lM.

wWednesday P.M.

Thursday A.M.

o Thursdey P.M.

Friday A.M.

Friday P.M.

Iroject INPACT
treining schedule for Preject INFACT

Jacksonville RBeach klernentary, #144

16t Veek - Januery 11 - 15

Orientation %o The weel
Awareness Kxperience - Clas sificetion Skills
Anialyeis end Roticnale for the Strategy

Tryout in tears usging the teac *.in,_ stru‘cegies Jor

attending, observaiion and classification skills
Denonstration of the teaching strawgho with
children

Teachers Lxy out str"" egies with children
Discussion of tryouts
Suvmeary of the tesching strategies

Asareness Experionce - Concept Developnznt
Anzlysis and Rationare f{or the Ltrategy
Tear Plarmirng and Tryout of the Concept
Developmant teachirp strategy

Teachers tryout with children
Auq.n\'sn.o of tryouts
Summary on Concept Development strateg,y

Awareness Experience - Interpretation of Data
Analysis and ’{ationale for the Stravegy
Step b*' Stnn Review

Tesm plancing and tryout of the strategy
Planning for tryout with children

Teachers tryouv with children
Anelysis of tryouts
Suamary of the Interpretation of Pata strategy

Introduction to the tecachirng straiegies for
Appilication of Generalizations and Interpre-
talion of reelings, Attitudes, end Valuves

Introduction to the Taba Social Siudies
Curxicuiwe -

Analysis of the content and learring activities
in the 1st grade unit




Monday

Tuesday

Preject 1HEACT
In-service trairing sclizdule for Projcct IMPACT
Jacksonville Beach Elcuientary, 7144
ond Veek - January 18 - 26

Jobn Trivett - Consultant

Introducticn: the approach wnd the Projecs
IMPACT expectations, evaluation, objeccvives,
discovery, cyveractic and tle teacher's rolc,
correction ¢d non-corracticn, integration o
all subjcct ereas, €tc.

Mathomatics: us? of :Cda for teachers' initial
learning ciporience and its JﬂDllCuthPS.

Colora=d slides of first-grade children at work.

Reading: the fiost vowels and chart O.
Visual dictation No. 1
Use oi the pointex

A. L. Leuis Elcmentary, #1095

Math: con%ir:ation of IMorday's activity with
- rods, frce play, dCu(?_pbi\u ph“>os.
Introdustion of attriduie dbiocks: descr iptioan,
sorting EoMmes, 1n01u ;on, e:aiuwsion, complement,
sct, subs2t, element, e
Children's Lesson: I+, Toivett and the first
1xadirg logsen.

jte, Toivett and free play
with *he rods.

Peacher's Discussion

Recding: Tearhers use Dointexs vwith each other.
Vowels anl consonani;s

Book i
Videotape ©

rowing early lessons
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Wednesday

Math: Learnincs from Monday and Tuesday
activity patterns, systens, strategies,
concepts known, addition and subtraction,
confusion and clarity, environmental clues, etc.

Set games, union and intersection, eguiv—~
alence using attribute Blocks and pebbles
Chidldren: lr. Trivett with children on
Chart O; writing and reading
Book 1
Rods, some gomes in qualitative
phase

Teacher Discussion

Reading: Use of Book 1
Continuvation of chart work, transformation
games, beginnings of writing

Garden City Elementary School, #59

Thursday

Friday

Math: Pattevrns the children make.
Measuring to get rumbers; the 'number facts',
addition and subtraction.

Virittien symbols

Using rods, blocks, pebbles.

Children: Teachers work with small groups
of children in both reading and math with
guidance.

Reading: Use of Book 2

Spelling .

Workbooks, worksheets, and early transfor-
mation.

Math: Relation games
Computational aspects
+ X and ¥
Factors and multiples
Inequalities

Children: Teachers with children on aspects
arising from Thuresday's work

Reading: Book of stories
Transformation games

The first 12 charts

Books ‘1 and 2




Monday

Tuesday

Wednesday

Thursday

Friday

Third Week

Jacksonville Beach Elementary,i#144

Recapitulation of beginnings in the light
of what happencd during previous week.

Peschers spend time working with charts, with
themselves and with children.

Use of geo-boards in grade 1.
Use of texts, work cards and word cards.

OPEN but must include discussion of problems of

follow-up and arrangenents for continuing follow-

vp, reporting, etc.
Housekeeping details

Dr. David Butts - Seience - A Process Approach

Science - A Process Approach

Science - A Process Approach

iy
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4:00

Fridov, January

tunch

"Shapes, Shadows, and Children" (A sassion directed toward
tha teachar's backgraund in space/time relatlonships.)

Informal discussion wi'th Cokes

Decision time: Prezaration for Low Ratio Teaching on Friday
.morning including
- 1) Guxlecting extreise
2) Planning fo teach it
%) txploratian of materials needsd

Adjourn

29

6:32

9:09
10:00
10:2

10:40

12:00

1:00

Continued prepzration for Lox Ratio Teaching
Lew Ratio Teaching

Individual refiections cn "What | learncd from the last hour.

SAnformal discussion wlih coffee

Shared ideas on what the next month's aclivities with chlldren
should be.

Ltunch

"Yegetebles and Grouping" - @ session directed toward teacher's
background In ciassificatlon

Questions and concern time

Adjourn
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1.

A.  THE STUDENT'S EXPERIENCES 1! THE CLASSR00:1

B. HOY THE STUDENT IWTERPRETS HIS EXPERIENCES IN THE CLASSROOM

Jornrtie -t

. . )
Tree P P

AT o

el

Jaskson.ilice, Fiwcida C..‘..'._I:I.Z

KEY TEACHER IDEAS e

Do you let the student decide for himself rather than give him the
criterion to look for?

Do you enccurage the child to try out his suggestions rather than
serve as the source of knowledge?

Do you let the child gznerate the basis of action rather than serve
as tie source of knowledge?

Do you take time to 1et the child grope, ponder, or mess around
rather than direct him imnmediately to the conclusion?

Do you keep the children actively involved (either physically or
mentally) rather than do the activity yourself?

Do you direct students in experiences prior to expecting analysis
and meaning for words rather than presenting the vocabulary before
the experience?

Do you respond to explanations with questions such as "how do you
know" or "is it reasonable” rather than agree or disagre2 with
the explanation?

Do you listen to student descriptions and push them for more pre-
cision rather than accept their first response?

Do you help students to quastion explanations in terms of reason-
ableness of their own experience rather than accept the reasonable-
ness of your experiance?

Do you recognize that one experience dees not mean ccmprehension
rather than assume because the point is clear to one, it is clear
to 2l1?

Do you select illustrations of an idea that progressively are less
obvious than siapler ones ratier than assuming that hecause the
student saw th2 point in the simple illustration he sees it in all
instances?

Do you make students back up and simplify complex statements so
that other students comprehend ratner than accept it because it
sounds good or adequate to you? .

a__}
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ey Teacher Idecas Page 2

C. TEACHER RESPGISES TO STUDENTS

1. Do you keep an open mind as to the student's response ratier than
accept only that answer you think is correct?

2. Do you direct. student thinking by introducing situations thatb“' n't
fit" or that may be.surprising rather than telling them that theyX
don't see the point?

3. Do you adjust tie pace of the exercise to the progress of the stu-
dent rather than speed to cover it or drag to fill in the time?

4. Do you base your opinion of student performance on what you see him
do rather than on vhat you assume he can do?

(421

Do you pose questions to get students to think rather than to get
the ansuer you think is correct?

6. Do you direct questions to the student's level rather than expect
all students to ocerate at the seme level of experience necessary
to answer a quastion?

7. Do you probe the basis for an inappropriate response rather than
tel1 the student he is wrong and then search for the desired
response? .

*%D0 YOU COATIIUALLY TilVOLVE THE GROUP I¥ THE ACTIVITY BY PROVIDING OPPOR-
TUMTY FOR THEA TO EXPRESS Ad OPIiHIO0H BEFORE DOING AN ACTIVITY RATHER
THAIl LET THE ACTIVITY BE A DEIQIISTRATION 0:/CLOGUE BETWEE:! THE TEACHER
AHD OHE OR T0 STUDEWTS?
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FOREWORD

Between 1969 and 1971 the United State Office of Economic
Opportunity and the United States Office of Education financed
a number of school programs-involving performance contracting.
For several reasons, the most interesting of these projects was
the program carried on in the schools of Duval County (Jackson-

ville) Florida.

The provisions in all the performance contracting projects
specified that the contractor supplying instructional services
would be paid in acéordance with individual student achievement.
In generaf, selection of instructional materials, learning system
and teaching method all were left to the discretion of the con-
tractor. In short, the contractor was accountable only for the
results obtained. This procedure caused concern among many edu-
cational theorists for it permitted the contractor to isolafé
himself from a school's broad educational goalg, and“it permitted
him to use instructional tactics which--though effective in ob-

taining high pupil achievement within a narrow scope of activity--

were in the long run somewhat undesirable.

The project in Duval County represented a spectacular excep-
tion. In”}he Jacksonville project, as in the other cases, the
contractor was to be paid on the basis of gains in learning re-
corded by each child receiving instruction. However, in this
case, the instructional materials to be used, the method of in-

struction, and the learning systems to be used all were specified

st et T AT




in advance. Perhaps of greatest interest, the contractor was
required to provide inservice training of the system's teachers
so that, at the conclusion of the contract, these teachers would
be adept in the use of the specified materials and methods.
Thus, the difficulties imposed upon the contractor were greatly
compounded. But, in so doing, Duval County protected itself
against the major wcakness of the other performance contracting
.'projects: that is, the contrgctof &id not isolate himself

from the school's broad educational goals.

All of thege circumstances stimulated the interest of Nova
University's Behavioral Science Center. The opportunity to
scrutinize the general effects of performance contracting, and
to evaluate the strengtﬁs and weaknesses of a highly specialized

teacher inservice training program, were extraordinary.

A regearch team made up of four doctoral students in educa-
tional research was formed to fashion and conduct a field study
designed to get at the critical questions involved. All of the

team members were widely experienced in public school education.

All had, as a result of their training at Nova, a rich experience

in educational research. Although the stﬁdy posed a number of

design problems, normally the case in field research, a system : 1
for data collection and analysis was devised. The pages which

follow set forth the design employed, the data obtained, and the

fruits of the analytical interpretations which were nade.

3
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INTRODUCTI1ON

Descrintion of Project IMPACT

In July, 1970, the Office of Economic Opportunity announced
5.6 million dollars in performance contracts involving 18 schools
in 16 states and some¢ 27,000 students. These figures well illus-
trate the interest in the concept of performance contracting,
which czlls for private education-technology firms to be paid
only if thzy produce. The size of their payments is scaled to
how quickly and effectively they teach basic skills and raise the

grade levei of lecw-performing children.

Orne performance contract, funded by the United States Office
of Education, involved a program in Duval County, Floridé, which
operated from January to Jume of 1971, The program was unique in
that it marked the first time that an individual school systeﬁ
had devéloped its own proposal for a performance contract. The
program was also unique in that the contractor, Learning Research
Associates, not only guaranteed to raise the level cf the 300
pupils involved a pre-specified amount, but also trained current-
ly emplbjed Duval County teachers in inquiry teaching methods.,
The inquiry method was to be the predominant method used in
teaching the 300 pupils. The contract involvecd the subject areas
of reading, social studies, mathematics and science at the first
grade level in three Title I schools (Jacksonville Beach, A.L.

Lewis and Garden City).

One feature of the current performance contracting model

is that an external agency, involved with neither the contractor




nor the schools system is contracted to evaluate the effective-

ness of the project. The external evaluator for the Duval County
project had as its prime responsibility the monitoring of student
progress during the contract term and to certify gains in student

performance upon which contract payments were made.

Project IMPACT (Instruction andlManagement Practices to Aid
Classroom Teaching) placed a heavy emphasis upon learning and
using inquiry methods in first grade classrooms. Underlying the
foundations of the project, the general goals were: (1) to make
learning more effective by making use of inquiry teaching stra-
tegies in reading, writing, mathematics, social studies and

science; and (2) to nove toward a more individualized classroom

enviroament.

A three-week workshop was conducted to train teachers in
the use of inquiry teaching skills and to utilize unfamiliar,
inquiry-based materials. The following were the objectives of

jgﬁt proposal:

1. Tcachers will learn to staté cléﬁrly defined purposes
for each lesson.with children.

2. Teachers'will learn to identify and state the behavioral
objectives which must be reached in order to attain the
purposes of a lesson.

3. Teachers will learn to develop a teaching plan that out-
lines the stratcgies required to accomplish the objec-

tives and purposes of a lesson.




4. Teachérs will develop particular skills that demonstrate
more effecective classroom management in terms of more
cfficient use of limited time, greater interaction among
students and tecacher and increased participation on the
part of students,

5. Teachers will learn both the "how" and "why" of those
teaching strategies that develop besic cognitive skills

in young children.

6. Tcachers will learn techniques for analyzing their own

and student performance.

7. Teachers will learn to apply their knowledpge and skills
in the strategics to thé teaching of mathematics, read-
ing, writing, science, and social studies and to inte-
grate thuse iuqui---baség strategies with the instruc-

tional materials selected for each content area.

@ Since officials of the Duval County Schools were interested
in the changes which occurred in their teachers during the three
week workshop, a team of four doctoral students from Nova
University were permitted to assess the effcecctiveness of some
phases of the teacher training program. The Nova Research Team

4

was primarily intercested in the tcacher variables (both psycho-p
logical and behavioral) related to inquiry, the effect the three i

week workshop had on these variables, and the effect of the sub-

sequent usage and follow-up activities.

FRIC S 82 -3- '
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Descrintion of Training Proprran

Workshop

A three week inservice training program was conducted for
the ten IMPACT teachers and the ten alternates from January 11,
1971 through January 29, 1971. A complete schedule and outline

of the workshop activities are shown in Appendix B.

Consultants were brought in to train the teachers in the
use of inquiry teaching methods and materials in four curricu-
lum areas. The project consultants were David Butts, Henry Cade,
Lyle and Sydelle Ehrenberg, John Trivett and Guy Gattegno. Pri-
mary emphasis during the workshop was given to inquiry learning
and to problem solving activities in the classroon. Three basic
training techniques were used during the workshop: (1) demonstra-
tions of use of materials and teaching strategies by the consul-
tants; (2) teachers working in teams with other teachers using
the materials and strategies; and (3) teachers working with groups

of children using the materials and strategies.

Follow=-Up Activities '

During the four nonths following the workshop, consultants
visited the schools one or more days each month to reinforce

the basic ideas and skills developed during the threeé week work-

shop.




training:

l. changes in the

techniques;

2. changes in the
3. changes in the
teaching;

4. changes in the

and

OBJECTIVES OF THE STUDY

The XNova Research Team identified five major arcas of

teacher change which should occur as a result of the inservice

knowledge of and use of basic inquiry

creative behavior of the tecachers;

teachers' attitudes toward inquiry

teachers' concept of the ideal child,

5. changes in actual inquiry teaching behaviors in the

clagernom,
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SELLCT10N OF INSTRUMENTS

Kationale

Selection of instrumentation to measurc teacher changes in

the five arcas listed above was based upon the definition of

inquiry posited by Dr. Gerald Baughman (1970), director of cur-

riculun for the Jacksonville Schools. Inquiry is defined as

Mecientific heuristics'", or as a method of education in which a

pupil is trained to find out things for himself. It teaches how

to ask questions and how to organize knowledge. John Dewey,
around the turn of the century, used the term "yeflective think-

ing" to describe the process referred to as inquiry in which a

pereen carefully considers beliefs and kunowledges in the context

of supporting evidence and makes inferences from this evidence.

More recently, a variety of terms have been used to describe in-

quiry: the inductive method, conceptual learning, creative

thinking, the scientific method, "scientific heuristics", and

problem solving. Selecltion of instrumentation was made in con-

sideration of inquiry behaviors suggested by these terms.

The Mid-Continent Regional Educational Laboratory (McREL)

has conductecd extensive studies of the process of inquiry

(McREL, 1969). For the purposes of “their work, McREL has de-

fined inquiry as behavior vhich is characterized by a careful

exploration of alternatives in seeking a solution to a problemn.

ihe cdefinition implies the following bchaviors in varying

ERiCA ' Qs -6~
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degreoes: (1) becoming sensitive to and forrmulating problems
frer some type of observations such as reading, data collection,
etc.; (2) actively se ecking regularitices and naking guesses or
hypotheses concerning the problem; (3) testing and retesting the
hypotheses through data collection, reading, discussion, ectc.;

and (4) comnunicating the results.

The definition of inquiry is very similar to the definition
of creative thinking used by E. Paul Torrance. The following

quotation from Torrance (1966) illustrates the similarity:
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Based upon the similarity of definitions, it appeared to the

Nova Research Team that two tests develeped by Torrance could be

useful in wmeasuring aspects of inquiry. The first, Torrance's
) 0y
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Test of Creative Thinking (TTCT), which measures the subjects'

abilities in the area of creativity could measure the subjects

ability in inquiry. The sécond Torrance test, Khat is an ldecal
Child? (WIC) is claiued by Tor?ance to mecasure teacher attitudes
toward the traits and behaviers characteristic of creative stu-
dents. The Nova &cescarch Team hypothesized that the WIC would.

likewise measure v2acher attitudes toward the traits and bcechaviors

characteristic of inquiring students.

The teacher's influence in the learning of inquiry skills
is important. Evidence indicates that the inquiring individual/
probably will not develop in a teacher-centered and tcacher-
dominated learning environment (Jenkins, 1960; McREL, 1967;
ERLIE, 1970). The learqing environment should be styled and ~
structured in such a way as to encourage meaningful and autono-
mous inquiry. It is also doubtful whether a teacher who doecs
not value inquiry can successfully produce inquiring sfudents
even if the teacher "knows the methods" of inquiry. fhe "never"
scicnce programs which stress the inquiry approach héve in gen-
eral been unsuccessful in making the desired impact on scicnce
educaéion (ERIE, 1970). ERIE reseafchers state that they have
observed that tecachers generally do not behave in a manner con-
sistent with the effective utilization of these programs. It
seems imperative that the teacher have a positive attitude or
affect toward inquiry as well as understanding the principles of

the process. "
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“he following teacher variables have been identified as

related to inquiry: teacher attitudes (the teachcer's concept

of a child's idecal inquiry behavior and his attitudes toward

inquiry teaching); ability factors (the teacher's ability to

use information, make hypothesecs and go beyond the data to make
-

predictiens, and the ability to use inquiry skills in problem

solving); and, overt behaviors (as demonstrated by the teacher's

classroom behavior).

Instrunents

Five rescarch instruments were used in this study to assess

the three dimensions of a teacher's inquiry behavior (see Appen-

dix A for instruments developed for this study):

1. What 4s an Ideal Child? (WIC)

The 62 items in this test were first identified by E. Paul
Torrance as being useful in measuring teacher attitudes toward
the traits and behaviors characteristic of crecative students

(Torrance, 1965).

The list of items was submitted to a panel of 10 judges
qualified as experts in the area of inquiry.* The judges were

asked to rank the items according to their importance as traits

of the inquiring student. The responses of the judges indicated,

that in their opinion, the items could be used to measure part of
the domain of inquiry, and it was thereforce possible to rank the

itents on a continuun,

-9
*The judges were all Ph.D.'s or doctoral students in science
N Q ecducation or educational resecarch. All had teaching expericnce
E]{U: and had studied in the area of inquiry.
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The teachers' responses to the WIC were scored in two ways.
in the first method, the rcesponses to the items were scored as
+2 for the response "especialiy important”, +1 for the response
"ecenerally desirable”, and -1 for the response "undesirable."
The item scores were then summed to produce a total score. In
the second scoriﬁ; rethod the rankings of the 6? items by the
groups of tcachers were compared to the item rankings by the

judges to produce rank order correlations.

2. 1ldeas About Teaching (IAT)

This is an experimental instrument developed by the- Nova
Research Team to measure teachers' acceptance of 12 inquiry be-
haviors. Based on the previously discussed concept of inquiry,
the Nova Research Tecam listed 12 classroom behavicrs that facil-
itate and cncourage student inquiry. Twelve statements were
formulated from these behaviors to determine teacher attitudes
toward teacher-student integaction conducive to inquiry. The
questionnaire yields a composite score which is the sum of the

responses on a five-point, Likert-type, agree-disagree scale. -

3. Torrance Tests of Creative Thinking (TTCT)

Verbal Tests, Forms A and B were uscd. This instrument pur-
ports to mecasure the person's ability to "think up new idecas,

use.,..inmagination and solve problems'" (Torrance, 1966, p. 5).

A

The subtests” of the verbal form are: asking, guessing causes,

guessing consequences, product improvcment, unusual uses, unusual

questions, and just supposc. Three scores are derived for ecach

897°- .
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subtest: fluency, flexibility and originulity. ln addition, a
corposite score is obtained which is the sum of the three subtes

s¢COores,

4. Processes Of Preoblem Solving (POPS)

This instrument is the Processes of Science Test developed
by the Biological Sciences Curriculum Study (1962). The name
was ch;ngcd in this study to be less thrcatening to teachers
having little training in science. It purports to measure the
subject's ability to use inquiry skills in solving problems by
using available data and making inferences by going beyond the
data given. The test yields a conposite score which is the

number of correct responses.

5. Teachﬁf Practices Observation Record (TPOR)

This instrument was deyeloped by Brown, et al. (1968). It
purports to measure a teacher's overt "classroom behavior by
systematic obsgrvation. It attempts to measure agreement-dis-
agreement of teachers' observed classroom behavior with educa-
tional practices advocated by John Dewey in his philosophy of
experimentalism (Brown, et al., 1968, p. 1)." This instrument

was adopted because it required little observer training for

"acceptable use and also appeared uscful for measuring observable

classroom inquiry-related behaviors. Seven TPOR scale scores

t

arc obtained: A. Nature of the situation; B. Nature of the:Prob-

lem; C. Developuent of Ideas; D. Uqé of Subject Matter; E. Eval-

wation; ¥. Differentiation; G. Hotivationm, Control. 1In addition,

£

e

a total TPOR score is cbtaiwed by suﬁming the seven scales.
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THE SAMPLE

Description of Sample

Thirty clementary teachers in the public schools of Duval
County, Flogida participated in this study. All thirty partici-
pants were female. The ages ranged from less than 25 years to
more than 55 years, with the median age being between 36 and 40
years. Years of teaching experience ranged from less than one
year to 31 years, with the median years of teaching experience
being between 5 and 10 years. Twelve of the teachers were
black and eighteen were white. All teachers held at least a
bachelorx's degree.and were certifiedlto teach in the State of
Florida.

.

Selection of Sample

The sample of thirty teachers was selected by Duval County
school administrators. The ten IMPACT tecachers and ten alter-

nates to be trained by the prime contractor were selected by

the following criteria:

1. willingness to participate,

2. fléxibility,

3. capacity for innovation,

4, desire to be trained in scientific heuristics, and the
5. ability to become skilled in teaching via the inquiry

nethod.




e

The other ten teachers were sclected primarily on their

willingness to participate in the study herein reported.
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RESEARCH DESIGN

Constraints on the Design

Scveral aspects of the Duval County Project placed con-

_straints on the rescarch design and the statistical methods which

could be used to analyze the data. First, the size of the sample

was small. The study began with 30 teachers in three groups:

ten vorkshep participants, ten workshop observers, and ten

teachers not connected with the workshop. Second, the selection
of teachers for the three groups was not on a random basis from
the population of teachers in Duval County, nor were any special

attempts made to form matched groups based on relevant criteria. )

1t should, of course, be kept in mind that the primary pur-
pose of Project IMPACT involved the raising of the acadenic
achievement level of the students involved. The achievement of
this purpose was not dependent upon the conditions of random
sampling or matched groups of teachers., The assessment of the
teacher changes which occurred during Project IMPACT was an in-
contract. Therecfore, Qg;ie it was an unfortunate cigcumstance
that the teacher sampling procedures were not better suited to
the necds of this assessment, it is the task of the researcher

to make the best of these conditions over which he has no control.

A third constraint placed upon this study was that the study

should not in any way interfere with the teacher training
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workshop or the suﬁéequent inservice training of the teachers.
For cxaﬁplc, time for assessmeonts related to this study could
not be taken from the workshop or the teacher's instructional
time during the period from the end of the workshop in Januvary
to the end of school in June. Tﬁereﬁoxe, all testing of the
teacher§ vas conducted after recgular school hours. The contvac-
tor did grant permission for the Nova Résearch Team to make ob-

servations in the Project classrooms on three occasions.

~
M-,

Another constraint placed upon the research design was that

the number of observers was small, the four members of the Nova

Research Team, and therefore it was not possible to make obser-
vations in the ‘classrooms of all 30 sample teachers during each
of the three observation sessions. Obscrvations of classroom™

behaviors could be made only on the ten Project IMPACT teachers

during each observation session.

The first two constraints, small sample size and lack of
randomness in sampling, place severe limitations on the generali-
zations which may be reached from this study., It should there-
fore be emphasized that the results of this study are largely
descriptive of the teachers and circumstances of Project IMPACT

and may or may not be generalizable to other teachers in other

such projects.
Design
The design was formulated with the basic purpose of assess-

ing teacher changes in inquiry related attitudes, abilities, and

A
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behaviors over the period of the tcacher training workshop and
the subsequent inservice training. Due to the previously dis-
cussed sampling limitations, the use of a design allowing iufer-

ential, group statistical techniques seemcd inappropriate.

r

Therefore, the design utilized descriptive techniques.
Three groups of teachers were specified:

1., The group of 10 teachers who actually participated in
the teacher training workshop and continued in the Project TMPACT
Program to its completior in June were designated as the P
(Project INMPACT) Group.

2., The group of 10 teachers who were observers.during the

workshop. but returned to their previous classroom situation (Non-

Project IMPACT) for the remainder of the school year were desig-
nated as the O (Observer) Group.

3. The group of 10 teachers who had no formal contact with .
Project IMPACT at any time were designated as the KP. (Non-Project

IMPACT) Group.

The data collection techniques fell into three catagories:
(1) paper and pencil testing of the teachers to measure inquiry
related abilities and attitudes; (2) observation of ‘teacher-
student interaction in the classroom related to behavioral aspects
of inquiry; and (3) informal interviewing of the teachers related
to their experience in Project IMPACT. The instruments used in
the data collection have been described in a previous gection of

this report.

Q wr




The paper and pencil instruments were admiuistered to all
three groups at'tﬁe sare time, Coded identification numbers were
used to aséure anonymity of the teachérs.- Only group P was in-
cluded in the classroom observations. Vhile the primary concen-
tration of the:informal interviews was on group P some teachers

from groups O and NP were also interviewed.

The paper and pencil testing and the classroom observations
- were conducted three times during the term of the performance

contract: once on January 5 and 6, preceding the teacher train-

we

ing workshop; ongevon'Feb:uary 16 and 17, following the workshop
and once on May 5 and 6. vThe‘informal intefviewing was not pre-
cisely scheduled and took place with some teachers during each

pefiod of festing and_qbservation.. All P Croup tcachers were in-

formally interviewed during the last observation period in May.

The sequence of events in each of the three assessment
:periods took part of two days; The teachers were ésked to assem-
" ble for testing at the Duval County School offices in Jacksonville
at 3:30 p.m. on the scheduled days, that is, January 5, February
16 and Mazy 5. The.testing lasted until about 5:00 p.m. and in-
cluded the Test of Creative Thinking and the Processes Of Problem

" Solving in each sezsion. The teachers then took the remaining

paper and pencil instrurnients home to be completed and returned to
their respective school offices the following day. The instru-

ments taken Lhome included the "Teacher Biographical Information"

form, taken only on the first round of testing and the instruments,

-17-
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“What dig an Tdeal Child" and "ldcas About Tcaching'", both given

~on all three rounds of testing. The instruments returned to the

school offices were then forwarded to the Nova Research Team.

Teachers absent from a testing session were given the tests
by sci0ool personnel at a later date under conditions approximat-

ing the group testing session.

The classroom observations were conducted in the rooms of

‘the 10 group P teachers on the day after each testing session,

that is, on January 6, February 17, and May 6. Teachers made

no special preparation for these observations. The. 10 group P
teachers were divided-between fhe three target elementary schools,
A.L. Lewis, Garden City, and Jacksonville Beach. All observa-
tions were cende ; the four xmcenbers of the Nova cdm, with

one observer in each of the three schools and one observer travel-

ing between,schéols and obéerving in all three schools during each

observation period. The observers switched schools on each of the
three observation periods so that each observer was in each of the

three schools at least once during the three observation periods.

The infornal interviews were conducted by the Novs Team mem-
bers at any opportunity before or after the testing sessions and
before school, during lunch periods or after school on observation

days.




. ANALYS1S OF RESULTS

ldcas About Tecaching (TAT)

The test results from the instrumunt, Ideas About Teaching '

(IAT) are given in Table 1 and Figure'}. The observer group
produced a higher mean score on the IAT_in 211l testing sessions
than the othef';wo groups. Figure 1l indicates that the P Group
énd the G Group produced a greater rate of change in mean scores
over time than did the NP Group. .This can be seen ky the steeper

slopes of the P and the O Groups.

The means and sfandard deviations for each groups' test

scores are listed in Table 1. ‘The change in variability over

the three test sessions ambng those who received tﬁn workshop
treatment is notable.k Among the P Group and O Group there was a
tendency to start the project with a small deviation about the
mean, p;odﬁce the greatest deviation immediately after the»work-
shop, but then‘dec:ease this deviation by the third test session.
In othér words, variability in workshop participants' ideag about
teaching was greater immediately after the workshop than it was

-
prior to the training or five months afterward. {

Processes Of Problem Solving (POPS)

Table 2 and Figure 2 summarize the test results for the in-

strument, Processes Of Problem Solving (POPS). The chief pattern

evident in these results may be seen in Figure 2 wherein the raw

scores of the P Group are consistantly lower than the other groups.
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Only the O Group produced gains in mean scores across all test

sessions.

- Table 2 gives the means and standard deviations for the POPS.

The standard deviations of test scores showed gradually increas-
ing variance among P and NP Groups. In contrast, the O Group had

the lowest standard deviations and furthermore,these decreased

over time.




TABLE 1

Means and Standard Deviations for
Ideas About Teaching Instrument

Test Test est
1 2
M S.D. M S.D. M S.D.
Project (P Group) 42,1 3.6 47.0 6.6 48.7 3.5
Observer (0 Group) 45.7 6.6 48.3 7.2 49.2 4.7
Non-Project (NP Group) 42.2 8.5 . 42.5. 5.9 42.9 7.4
TABLE 2
Means and Standard Deviations for *
Processes 0f Problem Solving Instrument
Test Tést ’ Test
1 2 '
M S.D. M s.D. M S.D.
Projcct (P Group) 25,7 7.3 23.4 9.9 24.3 10.6
Ohserver (0 Group) 26.8 5.3 28.0 4.5 30.6 3.5
Non-Project (NP Group) 27.8 6.5 29.5 7.6 28.5 8.1




Figure 1: Ideas About Teaching (IAT)
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Figure 2: Processes of Problem Solving (POPS)
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Torrance Tests of Creative Thinking (TICT)

‘The test results from the instrument, Torrance Tests of

Creative Thinking, are given in Table 3 and Figure 3.

The O

Group had the lowest mean score¢ initially and the highest mean

score at the end of the third testing session.

The XP Group also

showed a constant increcase in mean score frow testing session

one to testing session threej; however, the P Group showed a

marked decrease in mean score from the first to the second test-

ing session, but increased from the second to the third session

to a point Beyond which they initially started.

Means and standard deviations for each group's test scores

are listed in Table 3. All groups decreased in variability from

session one to session three. Only in the case of the 0 Group

LA

did their final variability remain at a level below their initial

variability calculated from the first testing session.

TABLE .3

Means and Standard Deviations for
Torrance Tests of Creative Thinking

Test Test Test
1 2 :
M $.D. M S.D. M $.D.
Project (P Group) 139.1 21.1 129.6 14.2 145.0  36.4
. ~N
Observer (0 Group) 153.1 18.4 153.6 13.9 177.0 24,37
Non-Project (NP Group) 147.4  23.0 156.2 14.0 159.7 30.8

-24-
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Figure 3: Torrance Test of Creative
Thinking (TTCT)
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Vhat is @an ldeal Child? (J1C)

The 65 items of the WIC were ranked according to their de-
sirability to inquiry as judged by a panel of experts (c.f.

Section on Selection of Instrumentsg). For this analysis, the

rankings of the items by each of the three groups of teachers

wvere compared to the rankings of the items by the experts,

The results of the correlation analysis comparing the
Eeachers' rankings of items to the experts' rénkings ofbitems
~are shown iniFigure 4, The correlations Qith the experts'
rankings for all three groups of teachérs are identicallon the
'éretest, ﬁeing .48 for each group. On the second testing
session, just after thé workshép, the Eorrelatiqns indicate
that the teachers taking nart in the workshop as paerticipants
(P Group) or observers (0 Group) are.slightly more in agreement
with the experts' rankings than are the NP Group which was not
exposed to the workshop. The P Gréup correlation has risen to
.50 and the 0 Group correlation has risen ta .56 whilg the NP
Group has risen to .49. The difference in groups becomes more
pronounced on the third testiéé session. For that session, the
P Group correlation is .54, the O Group correlation is .64, and

the NP Group correlation is .41.

Further insight into the nature of ‘the results on this in-
strument way be gained by examining some of the individual items.

Exmainationsof the top ten items in the ranking by the panel of




experts and the rankings given thcse same ten items by the

tecachers, provides information bevond that‘given by the correla-
tions. ‘Table 4 compares the rankings of thesc ten items for the

three groups of tecachers over the three testing sessions.

AItems #31 (lnitiative), #24 (Good guesser), #37 (Persistent),
and §65 (Willing to take risks) all show rather low rankings by
all three teache;s' groups over all threé testing sessions. All
groups held a pafticularly low opinioﬁ of a child's being a good

‘guesser or being willing to take risks.

Items #29 (lndependent in thinking) and #28 (Independent in
judgement) show patterns of change vhich are similar over the,

three testing sessions. For the P Group, these two items were

ranked wveor 3

vy high on the first and second testiug sessions and
then went down somewhat in the rankings on the third testing
session. For both the O Group‘and the NP Group, these two items
tended‘to be ranked more favorably on the second testing session
than_on the first. The’ranking continued to increase from the
second to the third.testing session, with a slightly larger over-

-~

all increase in ranking by the NP Groups.

Item #13 (Curious) was ranked very high by both the P Group
and the O Group in all but one instaunce: the rank going down
somevhat for the P Group on the second testing session but rce-
covering a high position on the third testing session. This item
was given a fairly high ranking by the NP Group on the first test-

ing session, incrcased to a very high ranking on the second

-27-

16

e B A S R i s




testing session, but then decreased to a low ranking (41.5) on

- the third testing sessiomn.

Item #4 (Always asking duestions) wvas ranked in the upper
half of the 65 items by all grecups on all teéting sessions, but

was not generally given very high rankings.

Some of the items not given high rankings by the judges
”were given high rankings by the teachers. 1Item #8 (Considerate
of others)'réceived consistently high rankings by the tegEhers;
.aithough it was ranked 44.5 by the experts. Item #26 (Healthy)
also received consistently high rankings by the teachers but a

29.5 rating by the experts.

This instrument was able to detect changes in the teachers'
responseé due to participation in the‘workshop and subsequent in-
éervice training. The O Group showed the greatest gains on this
instrument. The next highest gains were made by the P‘Group
teachers. The NP Group actually showed an overall ins5 on this_

instrument.
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Comparison of Rankings
of Top Ten Inquiry lItems.

TABLE 4
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Intuitive 1.0 35.5 14.0 22.0 25.0 41.0 27.5 29.0 35.5 46.0
#29
Independent .
in Thinking 2.0 7.0 1.0 11.5 1.0 4.0 1.0 14.0 5.5 13.0
#13
Curious 3.5 4.0 20.5 4.0 6.0 4.0 6.0 14.0 5.5 41.5
#48
A Self
Starter 3.5 10.5 14.0 11.5 25.0 2.0 15.0 21.5 21.5 26.0
#28
Independent
in Judgement | 5.0 4.0 2.0 ii.5 12.5 1.0 2.0 36.5 13.0 i3.0
fta
Always Ask-
ing Ques-
tions 6.0 10.5 42.5 41.0 17.5 13.5 21.5 14.0 21.5 26.0
#24
Good
Guesser 7.5 58.0 60.0 59.0 62.5 61.5 56.0 36.5 51.5 46.0
#37 )
Persistent 7.5 31.0 27.0 22.0 17.5 22.5 27.5 36.5 28.5 13.0
#5 :
Attenpts
Difficult
Tasks 9.0 17.0 g.0 22.0 17.5 8.5 6.0 7.0 5.5 13.0
£65
Willing to
take Risks 10.5 52.0 54.5 36.0 54.0 50.0 33.0 55.5 51.5 36.5
#27
Honest, Etc. [10.5 2.0 8.0 2.0 3.0 4.0 6.0 2.0 5.5 13.0




Figure 4: Vhat is the Ideal Child (VIC)

0
&
=
o
o
g n
g E
]
L
0 -
u
oo
Lo
o=
3
(S =
= O
oo«
O oo
]
2 et
Iy
o
07 o
-
c w
o
o oD
& T
—~ 3
v "™
~
Mg
o c
o<

P Group
— e o o = (} GTOUP

srossesessissee NP Group

€9 -3-




L ERIC

Aruitoxt provided by Eic:

Teacher Practices Observation Record (TPOR)

Table 5 shows the amount and direction of change in the
seven subscales as well as of the total score of the Tecacher

Practices Observation Record (TPOR).

in Table 5, the colunn labeled Test Interval identifies the
period of observation (interval 1-2, first observation to second;
interval 2-3, second observation to third; interval 1-3, first
observation to third). The next seven columns (A-G) iden;ify the
amount and direction of change in an individual teacher's score
on that subscale of the TPOR. The last column (TPOR Tot.) shows
the amcuat and direction of change in the teacher's total TPOR
score for each test interval. For example, teacher 1 shows an
increase of 11 points on scale D from the first observation to
the second; thus, she demonstrated an increase of 11 points in
the scale measuring Use of Subject Matter from the observation
made prior to the training program to the observation made shortly

after the training program.

Of the ten P Group teachers, seven obtained higher scores
on the TPOR shortly after the traiﬂing program. Five of the
teachers showed a decrease in the TPOR score from the second to
the third observation and those teachers changing in the positive

direction showed only small increases.




TABLE 5

TPOR Changes

Teacher Test Scale Scale Scale Scale Scale Scale Scale TPOR
f# Interval A B C D E F G Tot.
1-2 0 + 8 +37 +11 +32 +12 - 6 +104
1 2-3 + 3 + 3 - 6 + 4 - 4 + 5 -1 + 5
1-3 + 3 +11 +31 +15 +28 +17 - 7 +109
1-2 + 2 + 5 +13 + 8 +19 +11 + 7 4 65
2 2-3 -10 + 4 ~-12 + 9 -17 -14 -15 - 55
1-3 - 8 + 9 + 1 +17 + 2 -3 - 8 + 10
2 1-2 0 +10 -1 -15 +17 -1 +14  + 24
3 2-3 + 9 - 3 -5 +16 -13 + 6 + 4 + 14
1-3 + 9 + 7 - 6 + 1 + 4 + 5 +18 + 33
1-2 +18 +23 + 9 +11 +20 - 7 +13 + 84
4 2-3 + 3 - 9 -11 - 2 - 5 +12 - 7 - 18
1-3 +21 +14 - 2 + 9 +15 + 5 + 6 + 66
1-2 Not Present for obserwvation #2.
5 2_3 11} 11} 1" (1] 1"
1-3 +16 + 9 +42 +33 +35 + 7 - 4 +129
1-2 + 7 + 9 +15 + 8 +31 + 3 +17 + 90
6 2-3 + 9 -10 -10 - 4 -18 -1 - 8 - 42
1-3 +16 -1 + 5 + 4 +13 + 2 + 9 + 4§
1-2 + 2 - 8 -13 =11 -13 -13 + 2 - 64
7 2-3 ~-24 - 7 + 2 - 8 + 1 -1 - 9 - 46
1-3 -22 -15 -11 -19 -12 ~-14 - 7 -100
1-2 + 5 +22 +15 + 4 +35 + 4 +12 + 97
8 2-3 + 3 -20 - 6 - 4 -12 + 1 - 2 - 27
1-3 + 8 + 2 + 9 0 +23 + 5 +10 + 70
1-2 + 7 +25 + 3 +11 + 9 . - 6 +20 + 53
9 2-3 + 2 - 9 + 9 +16 + 4 +17 - 4 + 35
1-3 + 9 +16 +12 +27 +13 fll +16 +10§
1-2 + 4 -6  -18 + 8 + 4 + 1 +5 = 1 ‘
10 2-3 Not Present for observation #3.
3 1_3 1" 111 11] 11} 11"t




The greatest positivé change in the TPOR scores occurred
between the first observation and the second observation. The
least amount of positive change occurred between the second ob-
servation and the third observation (Table 6 and Figure 5).
Hovever, as a group, the teachers showed 2 positive gain from

the first to the third observaticn period.

Figure 6 shows the correlations between the WIC and the
"TPOR subscales. While on the first testing session subscale
D (Use of Subject Matter) obtained cne of the lowest correlations
(-.48) with the WIC, by the third session, the correlation was
the highest of all subscales (.76). All of the subscales except
¢ (HMorivation, Control) achieved higher correlations with the

WIC on the third testing session than on the first.

Subscale F (Differentiation) .correlated .07, -.48 and .32
respectively with the WIC for the thrce testing sessions. The

lowvest correlation was obtained on the second testing session.

Table 6

TPOR Means and Standard Deviations

Standard
Mean Deviations

Dbservation 1 167 37.6
=10

Dbservation 2 208 35.1
n=9

Dbservation 3 223 46.3
N=9

-33-
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Raw Score Means

Figure 5: Teacher Practices Observation PRecord
(TPOR) Means for the P Group
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Figure 7 shows the correlations between the IAT and the
seven subscales of the TPOR. As in Figure 6, the highest

correlation obtained between the attitude measure (IAT) and the

behavior measure (TPOR) is between subscale D and the IAT (.88).
While the third testing session showed the highest correlation

between subscale D and IAT, the second showed the lowest (~.05).

All subscales show higher correlations with the IAT on the

third testiny session than on the first.

Analvsis of Instrument Intercorrelations for All Groups

Table 7 shows .the intercorrelations between the POPS, TTCT,

IAT, and WIC for all three test sessions. Of the six correla-

tions possible, in every instance the correlation increased be-
tween test session one and session three. 1In five of the six
correlations, the correlation coefficients more than doubled

between the first and third test session.

The range of the intercorrelations for each test session
decreased over time. The range of the first test session was
between -.17 to +.45; for the sccond test session the range was

-.08 to +.52; and finally the range for the third t>st session

was reduced to +.45 to +.71.

The greatest increases in correlations occurred between
1AT and TTCT (increasing from -.10 to +.65) and between the WIC

and TTCT (increasing from =-.11 to +.70). The least increcase in

corrclations occurred betwveen the IAT and the POPS. Here the

Q corrvlation increased only from .45 to .55.

- 116
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TABLE 7

Changes in Instrumncnt
Intercorrelations Among P Group,
0 Group, and NP Group

‘Test 1 Intercorrelations (N=30)

POPS TTCT IAT WIC
1.00 .24 .45 -.17
1.00 -.10 -.11

1.00 .20

1.00

2 Intercorrelations (N=30)

TTCT IAT WIcC
.39 .12 .52
1.00 -.08 .16
1.00 .07

1.00

3 Interccrrelations (N=29)

TTCT IAT WIC
.71 . .55 .45
1.00 .65 .52
1.00 .70

.00




ERIC

Aruitoxt provided by Eic:

Analysis_of Instrument Intercorreclations for the P Group

Table 8 shows the intercorrelations among PoPS, TTCT, IAT,
TPOR, and WIC for the three testing sessions. The largest inter-
correlations appear in the third testing session for the majority
of the instruments. Only one correlation of high magnitude appears
in the data fcr the second testing session between the WIC and
the POPS. The hkighest correlation between any two instruments
occurs in the data for the third testing session between the IAT
and the TPOR. There appears to be a constant increase in inter-
correlation from the beginning to the end of the project. The
larges: final change in cor;elation js found between the IAT and

WIC. The smallest final change in correlation is found between

the PCPS zand the TTCT.

It would appear that the variables intercorrelate to 2 much
greater degree for the third testing session than for the other

testing sessions.

-139-

{18

< oo e




TABLE 8

Changes in Instrument
Intercorrelatfons for P Group

Test 1 Intercorrelations (X=10)

POPS TTCT IAT TPOR WIC
POPS 1.00 .30 .37 .27 -.21
TTCT 1.00 .27 .36 .40
IAT 1.00 .28 -.13
TPOR 1,00 -.08
WIC 1,00

Test 2 Intercorrelations (*N=10)

POPS TTCT IAT TPOR WIcC
FOPS 1,00 .46 .06 -.14 .80
TTCT | 1.00 -.10 .21 .46
IAT 1.00 .06 .24
TPOR 1,00 -.19
WIC 1,00

Test 3 Intercorrelations (N=9)

Nt POPS TTCT IAT TPOR wic
POPS 1.00 .66 .66 48 . .54
TTCT 1.00 .79 .72 .69 ‘
IAT 1.00 .85 .81
TPOR _ 1.00 .50
WIC 1,00

-40-
*0ne teacher was not observed; therefore, the mean score
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DISCUSSION OF RESULTS

Discussion of IAT Results

' idcas about tecaching

'\’,,* The effect of the workshop on teachers
is demonstrated in two ways by the data (Table 1, Figure 1).
First, the general increase in means on the instrument during the
project indicates a greater acceptance of inquiry-oriented teach-
ing by the 20 workshop teachers (P and O CGroups). This was nct
true of the Non-Project Group, thus indicating that the workshop
treatrment had a positive effect. 1In addition to increased means,
the fact that worksgop teachers variability decreased over time
could also indicate that the inservice activities had a positive
effect in preducing group agreement about their attitudes toward
inquiry teaching. It is*interesting to note that the pattern of
change in the standard deviations for the NP Group is exactly the
mirror image of the standard deviations produced by the workshop
teachers. Thus it would appear that teacher attitudes toward
inquiry teaching have changed positively as a result of the in-

service activities.

Discussion of POPS Results

Specific patterns in the POPS results are difficu;t to dis-
cern (Table 2, Figure 2). Gains in means occurred amorg workshop
teachers (both P and O Groups) only during the period of follow-
up activities. However, the variability increased in the P Group,

whereas it decreased in the 0O Group.

-41-
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The POPS test measures the application of scientific pro-

cesses awong examinees. Since the processes ncasured are fairly
sophisticated, change in tecacher performance may only be slight
if training was not emphasized in this area. This seems to be
the case in this project where teacher sophistication in these
areas was not necessarily that important to creating classroom
environments that encourage student inquiry. One goal of the
teacher training was that "teachers will learn to apply their
knowledge and skills in the strategies to the teaching of math-
ematics, reading, writing, science, and social studies and to
integrate these inquiry bascd strategies with the instructional
materials selected for each cortent area." It is possible that
a highly knowledgeable person in inquiry would not be able to
meet this objective. Similarly, one who nas only a basic knowl~
edge in this area might be able to create an exciting inquiry
satting. Hence, the usefulness of this instrument in this study
is doubtful. The Nova Research Team had to rely more heavily on

the other measures to describe the effectiveness of the inservice

training in Project IMPACT.

Discussion of TTCT Results

The decrease in mean on the TTCT (Table 3, Figure 3) for the
the P Group from the first to the second testing session and the
large increase in mean from the second to the third testing ses-
sion way indicate that there was an adjustment period néeded with

tite new material and inquiry-related techniques in the classroon

et



liovever, cxperience in the usage of the materials between

the second and third testing sessions seems to have altered

teachers' attitudes and behavior related to the use of mater-

'tﬁe first session.

1

!

b

|

jals and individualization of instructions to a point well above 5
’ 4

'

1

Discussion of Instrument Intercorrclations

The increase in intercorrelations among the instruments
over the three test sessions indicates the test battery 1is
‘reasonably cohesive. Tha; is to say, the level of intercorrelé- \
tions suggests the instruments may be measuring aspects of the R

same entity or factor--a factor which the Nova Team chooses to

call inquiry. Although the sample size did not meet the assump-
ticnc necessary for factor analysis, the intercorrelations do . f |
suggest that a common factor is operating“aéross the instruments.

Thus a teacher haﬁing a high creativity score in the TTCT would SRR
be expected to accept inquiry teaching strategies in'the ciass-

room, as measured by the IAT. Similar statements can be made

about the apparent relationship of the other instruments.

Aruitoxt provided by Eic




Aruitoxt provided by Eic:

SUMMARY AND IMPLICATIONS

This study investigated featurés of Project IMPACT which are
not found in most projects involving performance contracting.
Firsg, Duval Coﬁnty was the first district to prepare their own
RFP (Request for Proposal). Second, the cdﬁtractor agreed to
meet the conditions, stated by the Duval County Schools, tﬁat
the tcacher training program emphasize the use of inquiry tech-
niques in teaching and that the subsequent teaching of the 300
target students would be by the inquiry method. Third, this
project marked the first attempt by a comtractor to tra;n locally
emploved teéchers to take the responsibilities for the classroom
instruction.

Many teachers have felt threatened by the aspect cf per—'
formance contracting which has been traditionally followed - that
is, using personnel from outside the‘school system to teach the
students. With a successful project for teachers who are already
within a school system, performance contracting may increase in
acceptance by the teaching profession since it will enable teachers
to efféctively teach their studentg by using the most current cur-
riculun materialSaﬁd the most sﬁimulatinénstrategies.

Were there advantages to the contractor, the schdols,’the
teachers or the students due to the unique features of Project
IMPACT nentioned above?

It is the considered opinion of the Nova Research Team that

there were advantages for each of these groups due to the unique

~49-
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features of Pvoject IMPACT. 7The children recached an improved
level of achievement but with the added advanﬁage of having a
local teacher,; familiar with their backgrounds and families.

The Project teachers had an opporﬁunity for leadership positions
in addition to the satisfiaction of seeing students, who were
chronic underachievers, achieve in an acceptable manner. The

school system benefited from having its own teachers' participate

in a performance contract since a turnkey process could be insti-
tuted. Teachers that have the experience, the inservice train-
ing and have tried the new methods in their classroom could train
new teachers in the theory and use of materials--decreasing the
net cost to the school system. It was of benefit to the perfor-
mance contractor to use teachers within the system since informa-
tion about the project could be more easily communicated. The
contractor also received the added advantage of fostering good

relations with the teaching profession.

How can the contractor train local teachers to assure project

success within the unique features of his contract?

Specific training objectives had been established for Project
IMPACT teachers (see Section, Selection: Sample). Was it possi-
ble to select teachers fof training in specific objectives to

assure maximum project success?

§ - The contractor specified the criteria for teacher selection
and the school system selected the teachers for participation in
the project. The typical project teacher selected was female,

had between 5 and 10.years teaching experience, was between 36 and

40 years old, was trained in elementafy education, and felt her

{AFullToxt Provided by ERIC
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training‘in the four subject matter areas to be adequate but

not excellent.

The major focus in the workshop secms to have bcep on the
use of inquiry:strategics with specific subject matter materials.
The use of specific inquiry-related instructional materials pro-
vided a structure in which workshop participants could develop
the skills of inquiry  teaching.

In assessing the inservice training program, thé Nova Research
Teann identified three major aieas of investigation: changes in
teacher inquiry-related attitudes, inquiry-related abilities and
inquiry teaching behaviors. The workshop seems to have had an
effect on the three areas. Teacher growth in observed inquiry-
ﬁeaching behavior seems to have b=aen accoﬁpanied by growth in
inquiry-related attitudes ﬁnd abilities.

What characteristiés of the workshop itself may have ac-
counted for the apparent.success in training teachers to‘use
inquiry teaching methods?

Three approaches used in the workshop vere apparently
successful: demonstration by’c0nsu1tants'of inquiry strategies
with the new mate;ials, use of the 'strategies apd'materials by
the teachers in groupé'with other teachers, and then, use of the
stratcgies and materials by the teachers with children. The
follow-up activities provided continuing reinfqrcement to the

teacher in the use of the new skills. Informal interviews with

project teachers indicated, that in spite of some frustrationms,

they were very gratified by the responses to the new program by

-
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(AFullToxt Provided by ERIC

children, parents and school personncl.

The Xova Research Team came away from Jacksonville with a
variety of impressions. These impressions were formed not only
from the observations made in the three project schools, but
also from the informal conversations with teaéhers, administra-
tors and project staff. As with so man§ innovative projects in
education, the degree of satisfaction with the program's suc-
cess seemed to vary from teacher to teacher. The‘reséarch team
felt that schocl climate and style of the principal's leadership
might be important variables in the project - the importance of
which future research shouid attempt to clarify.

Major changes in classrocm operations were apparent over
the five month period of this study. Thg most obvious change
observable was the movement toward individualized instruction.

Fewer large group lessons were observed and those that were

observed had a much greater orientation toward student inquiry

than before the inservice ‘activities. Generally speaking, class-

room organization moved toward an "open space'" approach to in-
struction, that is, from teachér-centered’instruction to student-
centered instruction. However, much more progress could be made
in this area.

The excitementigenerated by teachers and students working
with nev materials and techniques was evident in the observations.
Studént motivation was so high in some lessons observed that
teachers seened to have difficulty coping with student responses

of increased noise levels, physical movement and individual




demands for teacher attention. Increased motivation and changed

+

classroor settings might have been even nore appafént in the
observations had all lcarning mhtcrials and air conditioning
been.dclivered wvhen prqmised.

The uniéue "firsts'" of Project IMPACT not only made if a
pioneer in the field but also produced national visibility for
its participants. Such visibility of good teaching practices
is a definite strength of the project. Moreover, the turnkey
features of the program expands the opportunities for teacher

professional growth to take place by encouraging leadership

and advancement. Both the teacher and the performance contractor

benefit by cooperation in the educational endeavor. The contrac-

tor in this study was not merely an outsider coming in to do the
teacher's job - he was a cooperative, supportive consultant,

helping the teacher to do a better job.

-53-
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SOME UNAUSWERED QUESTI1ONS

1. Could Jacksonville have trained the teachers and achieved
~the desired student achievement as effectively as did the

outside contractor, but at less cost?

2. low important was the selection process for the Project

Teachers? VWould the same results have been obtained if
the Project Teachers had been randomly chosen from the

teacher population of Duval County?

3. How do the teachers feel about “"buying a packaged program'?
i.e. how do they feel about having materials, teaching

methods, and objéctives dictated to them by a contract?

4. What should be the extent of the teachers' role in all
phases of the performance contract, from RFP to-final

evaluation?

5. What training do teachers need to function in an effective
manner in all phases of a performance contract as specified

in the previous question?

6. Should the performance contractor be paid on the basis of

teacher change as well as student change?

7. Is the contractor obligated to plan for legitimate research
(for example random selection, random treatment, use of con-
trols, etc.) into his program by an outside agency and to

share successful techniques with the educational community? : ;




t

Should performance contractors receive additional payment
based upon the success of the turnkey operation, that is,

a yearly bonus be paid based upon lasting, contractor pro-

duced, improvements?

Is an outside agent more effe:tive than the local school

system in producing changes within the schools?
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APPENDIX A: Instruments




NOVA UNIVERSITY-DUVAL COUNTY EXPERIMENTAL RESEARCH PROJECT
Teacher Biographical Information

Name of School ) Teacher Social Security f

There are a number of factors that contribute to a teacher's unique
teaching style. We are interested in identifying some of these
factors. We would appreciate your cooperation in completing the
following items” ' -

1. Years of teaching experience
2. Age: (circle one)

20-25  26-30  31-35 36-40 41-45 46-50 51-55  56-60

3. Sex: Male __ Female
4., Undergraduate major (s) Institution |
5. Undergraduate minor (é) (12 or more semester hours) -?
6. Highest degree obtained Institution ?
7. How would you rate yo;r preparation in these areas? (circle one) E
Reading: Excellent Adequate Inadequate None 1
Social
Studies: Excellent Adequate Inadequate None
Mathema-
tics: Excellent Adequate Inadequate None
Science: Excellent Adequate Inadequate None
8. VWhat does the term "inquiry teaching" mean to you? (If you

nced more space, please use the other side of this page.)




" Name

Date

10.

11.

i2.

NOVA UNIVERSITY-DUVAL COUNTY EXPERIMENTAL RESEARCH PROJECT

School Nu: 71
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Lively discussions are OK, but they always
seem to get off the subject. 1 2 3 4 s

During discussions many student ideas
are not useful because they do uot
contribute to the discussion. _ 1 2 3 4 S

The best way to teach problem-solving
is to show the student how to solve
problems. :

Most students require teacher-guidance in
their thinking. 1l 2 3 4 5

Seme students ask entircly too many
questions. 1 2 3 4 S

During a group discussion, when a

student asks a question, it is usually

better for the teacher to answer it than

for another student to answer it. S 1 2 3 4 5

When several students are discussing

a topic, it is important for the teacher

to frequently add information and cor-

rect faulty ideas. ' 1 2 3 4 5

The student who stubbornly challenges
the teacher's ideas is a real problem. 1 2 3 4 5

The student shduld be able to rely on
the teacher to know the right answer. 1 2 3 4 S

It should be impressed upon students that
guessing has no place in the classroom. 1 2 3 4 5

The overly curious student creates too
many problems for the teacher. 1 2 3 4 5

Most students are incapable of finding
evidence to’support their ideas. 1 2 3 4 5
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APPENDIX B: Schedule of Workshop Activities




Monday A.M.

Monday P.M.

Tuesday A.x.o

Tuesday P.M.

Thursday A.lM.

Thursday P.M.

Friday A.M.

Friday P.M.

In-service training
Jacksonville Beach Elementary, #144

VWedresday A.M.

Wednesday P.M.

Project IMPACT
schedule for Project IMFACT

18t Weex - January 11 - 15

Orierxtation to the week ‘
Avareness Kxperience ~ Classification Skills
Analysis end Rntionaic for the Strategy

Tryout in teasms using the teaching strategies for

attending, observation and classification skills -

Demonstration of the teach:m strategies with
children -

Teachers try out strategies with children

Discuassion of tryouts

Surrery of the teaching strategies

heareness Experience - Concept Developizent
Anslyvsis and Rationale for the Strstegy
Texr Planring and Tryout of the Concept
Development teachirg strategy

Teackers tryout vith children
Avslysis of tryouts
Summary on Concept Development strategy

Awareriess Experience - Interpretation of Data
Analysis znd Rationale for the Strategy
Step by Step Review

Team planning and tryout of the strategy
Planning foxr tryout with childrexn

Teachers tryout with children
Analysis of tryouts
Summary of the Interpretation of TLata strategy

Introduction to the teaching strategies for
Application of Generalizations and Interpre~
tation of Feelings, Attitudes, exnd Values

Introduction to the Taba Social Studies
Curriculiwr -

Anelysis of the content and lesrring activities
in the 1st grsde unit




Monday

Tuesday

Prcject IHEACT
In-service tuairing sclidule for Projcct IMPACT
Jacksonville Beach Elementary, bk

ond Week - January 18 -~ 26

John Trivett ~ Consultant
-

stroducticr: the approach and the }r ojecey
IMPACT expeclations, evaluation, objectives,
discovery, cyberaetic and tle uoaohcr‘ role,
correction and non-correcticn, integration ol
all subject areas, &UC.

Mathematics us2 of *cds for teachers' initial
learning ccnﬁrleJce and its 3nollcutlons.
Colored slides of first-grade anildren 2t wWork.

Reading: the 305t vowels and chart O.
Visual dlcta,lon No. 1
Use of the pointer

A. L. Leuis Elcuentary, #105

Math: contination of Morday's activity with
rods, frco play, dc,cr-ptln; phases.
Intyoduction of atvribuje blocks!: do scoiption,

sorbing @;muu, inclusion, exzciusion, complement,
sct, subsat, elenent, ctic.

Children's Lzgson: I, T.sivatt and the first
1a0dinrg losson.

1o, Mrivett and free play
with *he rods.

Teachar's Discussion

Recding: Tearhers use pointexs vith each othor.
Vowels and consonumsso

Book 1

Videotape chowing early lessons

U




Wednesday Math: Learnings from Monday and Tuesday
activity patterns, systems, strategies,
concepts known, addition and subtraction,
confusion and clarity, environmental clues, etc.

Set games, union and intersection, ecuiv—~
alence using atiridbute Blocks and petbles

Children: Mr. Trivett with children on
Chart O; writing and reading
Book 1
Rods, some games in qualitative
phase '

Teacher Discussion

Reading: Use of Book 1 ,
Continuation of chart work, transformation
games, beginnings of writing

Garden City Elementary School, #59

Thursday Math: Patterns the children make.
Measuring to get rnumbers; the 'number facts',
addition and subtraction.
Written symbols
Using rods, blocks, pebbles.

Children: Teachers work with small groups
of c¢children in both reeding and math with

guidance. ‘ -
Reading: Use of Book 2
Spelling
Workbooks, worksheets, and early transfor-
mation.

“Friday Math: Relation games

Computational aspects
+ X and +

Factors and multiples
Inequalities

Children: Teachers with children on aspects
arising from Thursday's work

Readinp: . Book of stories
Trans fornation parnes

The first 12 charts
Books 1 and 2

i~
3K




Tuesday

Wednesday

Thursday

Friday

Third Week

Jacksonville Beach Elementary,i#144

Recapitulation of beginnings in the light
oi what happencd during previous weeK.

PTeachers spend tine working with charts, with
themselves and. witlh children.

Use of geo-boards in grade 1.
Use of texts, vork cards and word cards.

OPEN but must include discussion of problens of
follow-up and arrangenents for continuing follow-
up, reporting, etc. '

Housekeeping details

Dr. David Butts - Science - A Process Approach

Science - A Process Approach

Science ~ A Process Approach




12:00

1:09

2:3)

aYal
Ve

4:09

Fridav, January

tunch

~ -

"Shapes, Shadews, and Children" (A sesclon directed toward
the ieacns:'s background in space/Time relatlonshlps.)

Informal discussion with Cokes
Declision time: Prezarstion for Low Retio Teaching on Friday
morning including
1) Saigctinn exsrcise
2) Planning o toeach it
3) txploration of materials neseded

Adjourn

z9

§:32
9:09
10:Q0
10:20

10:49

12:G0

1:00

Continued preparation for Low Ratio Teaching

Low Patio Teaching |

Individual reflgcfions cn "Wkat | learncd from tThe last hour."
Informal discuﬁsion wlth coffee

Shared ldeas on what the next month's actlvities with children
should he.

tunch

"Vege%ab!es and Grouping” - a session directed foward teacher's
background In classificatlion

Questions and concern time

Adjourn
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Jornatte Urrauvri
Predecs DUUST
1457 Firgler Av oo
Jacksonville, Florida 32

KEY TEACHER IDENS

THE STUOENT'S EXPERIENCES Iil THE CLASSRO0:

1.

2.

Do you let the student decide for himself rather than give him the
criterion to look for?

Do you enccurage the child to try out his 'suggestions rather than
serve as the source of knowledge?

Do you let the child genarate the basis of action rather than serve
as the source of knowledge?

Do you take tiwe to let the child grope, ponder, or mess around
rather than direct him immediately to the conclusion?

‘Do you keep the children actively 1nvolved (either pnys1ca11j or

mentally) rather than do the activity yourself?

Do you diract students in experiences prior to expecting analysis -

and meaning for words rather than presenting the vocabulary before
the experience?

HO' THE STUDEXT IWTERPRETS HIS EXPERIE{ICES I THE CLASSROOH

1.

Do you respond to explanations with questions such as "hovw do you
know" or “is it reasonable" rather than agree or disagres with
the explanation?

Do you listen to student descriptions and push them for more pre-
cision rather than accept their first response?

Do you help students to question explanations in terms of reason-
ableness of their own experience rather than accept the reasonable-
ness of your experiance? .

Do you recognize that one experience does not mean ccmprehension

rather than assume because the point is clear to one, it is clear
to all?

Lo you select illustrations of an idea that proaressively are less
obvious than siapler ones rather than assuming that hecause the
student saw the point in the simple illustration he sees it in all
instances?

Do you make students back up and simplify complex statements so
that other students comprehend ratner than accept it because it
scunds good or adequate to you?

146

207




Key Teacher Ideas Page 2

C. TEACHER RESPOISES TO STUDENTS

1. Do you keep an open mind as to the student's response rather than
accent only that answer you think is correct?

2. Do you direct student thinking by introducing situations that "don't
fit" or that may be surprising rather than telling them that they
don't see tha point?

3. Do you adjust tie pace of .the exercise to the progress of the stu-
dent rather than speed to cover it or drag to fill in the time?

4. Do you base your opinion of student performance on what you see him
do rather than on what you assume he can do?

5. Do you pose questions to get students to think rather than to get
. the answer you think is correct?

6. Do you direct questions to the student's level rather than expact
all students to orerate at the seme level of experience necessary
to answer a question?

7. Do you prohe the hacis for an inappropriate response rather than
tell the student he is wrong and then search for the desired
respense? :

#+D0 YOU CONTIHUALLY I#VOLVE THE GROUP Il THE ACTIVITY BY PROVIDING OPPCR-
TUAITY FOR THEA TO EXPRESS Ad NPINIO0N BEFORE NIING AN ACTIVITY RATHER

THAI! LET THE ACTIVITY BE A DENOHSTRATION HOGLOGUE BETHEE: THE TEACHER
AHD OHE OR T:0 STUDEWTS?

FILMED FROM BEST AVAILABLE COPY
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